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Steam is literally the lifeblood of 
our American economy. Through 
it, the energy in our store of fuels 
is made available in useable form, 
Steam has always been taken for 
granted because it’s cheap. But, 
with the depletion of top grade 
coals, with the increase in price of 
fuels generally, and with increasing 
construction and operating costs, 
major engineering concentration is 
required on the problem of ... 
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FOR THE WORLDS MOST EFFICIENT ELECTRIC GENERATING UNIT 


The Cythone Furnace. 


All power plants make kilowatts; here’s one combustion efliciency and economy. 
that's making history! 





The Cyclone represents a vast simplification of 
















The entire nation will benefit when American the entire mechanism of preparing and burning 
Gas & Electric Service Corporation ushers in coul—and, in one easy step, effectively solves 
a new era of power progress with the installa- the bothersome question of fly ash handling and 
tion of its revolutionary new steam-electric emission from the stack. A high percentage of 
generating system at the Philo Plant of the Ohio all bituminous coals in the United States can 
Power Co., near Zanesville, Ohio. For the first be burned efficiently in the Cyclone Furnace. It 
time, boiler engineers will break through steam’s can handle a wide variety of cozl from mines 
critical pressure barrier to achieve unprece- in all parts of the country. Regardless of where 
dented 5500 pounds pressure and 1150 F steam a coal-burning plant may be located, it will 
temperature. The new boiler and turbo-genera- have an excellent competitive market in which 
tor unit will produce 120,000 kw—three times to purchase coal suitable for firing in the 
the power in the same space as the system it Cyclone Furnace. 









replaces—and will use 45 per cent less coal 
per kilowatt-hour. 





We will be pleased to discuss the Cyclone Fur- 
nace in terms of your specific public utility or 
To fire B&W’s unprecedented boiler, the industrial requirements and to submit data on 
Cyclone Furnace—in itself an outstanding de- the Cyclone’s many advantages of particular 

velopment in coal-burning technology benefit to you. The Babcock & Wilcox Com- 
pany, 161 East 42nd St., New York 17, N. Y. 
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Watch that Walker 
Bulldog roll! It’s 
the hardest-hitting, 
swiftest-striking 
tank of its 

typel 


new 
agility 


Twenty-six 

tons of 

armored fury, 

yet the Walker 
turns at a touch 
. . . has matchless 
maneuverability! 


Departure... 


The Walker Bulldog is unequaled for ease of control— 
thanks to its CD-500 transmission, developed by Allison 
Division of General Motors. The CD-500 makes the 
driver’s job much easier by hydraulically performing the 
functions of steering, shifting and braking. 


In such an intricate mechanism, thousands of inter-con- 


nected moving parts must be supported with sustained 
accuracy and rigidity. This is the job performed by New 
Departures in many bearing applications in the CD-500. 
New Departures locate shafts in perfect alignment, and 
gears in exact pitch-line contact, under both radial and BALL BEARINGS 
thrust loads. They maintain this accuracy without need 


for adjustments or time-wasting service. 


In all transmissions, New Departures assure longest life 
. . . lowest frictional losses . . . maximum power output. 
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From giant Lectrodryers these ducts direct air of controlled 
DRYness to areas where it’s required for a vital process. 





. «+ Of 24 chemical majors cited by Fortune, 
20 are long-time Lectrodryer* users 


because... 


1. Lectrodryers DRY organic liquids in volume to a Lectrodryers remove the hard-to-get moisture 
moisture content as low as 3 or 4 parts per million. which could upset a process or cause an unwanted 

. F reaction. Placed on stream in a chemical process 

2. Lectrodryers DRY air and gases in small or large | . 


Lectrodryers deliver air, gases and organic liquids 
: - } yer: air, gases ¢ gi ‘ 
volume to a dewpoint as low as -110 F. rg i 


free of contaminating moisture. In work areas and 


Fortune Magazine's half-century study of the chem- warehouses, Lectrodryers are DRYing atmospheres 


ical industry looks like a**Who’s Who” of Lectrodry er to 10% relative humidity . 


‘ustomers. Of 24 leading chemical companies ‘ 
‘ @ 2 | Data Available—A free booklet, Because Moisture 


» - ry” 

amed, 20 have used Lectrodryers for years. They so a : : ' : 
named, 20 ha e . - - Isn’t Pink, describes Lectrodryers, their function and appli- 
learned long ago to depend on Lectrodryers for cations. For a copy, write Pittsburgh Lectrodryer Corporation, 
controlled DR Yness. 335 32nd Street, Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 





LECTRODRYERS DRY 


Ss 
wm newnem— LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
ee? =a 
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Safety of its people and property, plus in- 
creased efficiency and economy of operation, 
were the chief considerations which turned 
Johnson Motors to Chiksan Swivel Joints. 


Johnson Motors die-casting department, one of the larg- 

est in the Middle West — and the largest captive plant in this 

country — selected Chiksan hydraulic swivel joints when it 

converted its machines from flammable oils to nonflammable 
hydraulic fluids. 

Forty-eight package die casting machines are operated on a 
staggered three shift basis, producing more than 400 aluminum 
alloy die castings ranging from 1% ounce to 11 pounds in size. 
Hydraulic systems are operated at pressures up to 2000 psi, with 
average total die forces in the range of 300 to 500 tons. Castings 
are made at temperatures between 1100° and 1200° F. 

Chiksan ball-bearing swivel joints have helped to reduce fluid 
losses from 40,000 gallons per year to 10,000 gallons. In contrast 
to former loss of from 1 to 3 gallons in repositioning bolted lines, 
Chiksan joints permit resetting of table level with virtually no 
fluid loss. Time consumed in resetting table levels has been re- 
duced from 2 men and | hour to one man and 15 minutes of time 

This story is typical of the many ways thousands of manufac- 
turers are using Chiksan ball-bearing swivel joints for greater 
safety, efficiency, and economy in their operations. 
sca For Safety, Economy and Efficiency in 

your die casting department Chiksan has 


The Flow of Enterprise plans and applications worthy of your 
<= Relieg an immediate and serious consideration. 
Write CHIKSAN Engineering Research Division to- 

ag day for our NEW Catalog No. 53-C, Dept. mE-9. 


Representatives in Principal Cities Ball-Bearing Swivel Joints 


Chiksan ball-bearing swivel joints installed on Lester- O 
Phoenix die-casting machine helped Johnson Motors ° 


meet its fluid cost problems. @, ¢ 
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THESE TWO EXAMPLES SHOW YOU 


. 


What Nordstrom Means by “Lubricaut 


TYPICAL NORDSTROM 
REFINERY APPLICATIONS 






Catalytic 
Polymerization 


Crude Topping and 
Vacuum Distillation 


Fluid Catalytic 
Cracking and Gas 
Recovery 


Distillate Recovery 
in Cycling Plants 


Duo-Sol Solvent 
Extraction 


Houdriflow Cata- 
lytic Cracking and 
Gas Recovery 


Light Ends 
Fractionating 


Thermal Cracking 
Phenol Extraction 


Propane 
Deasphalting 


Cycloversion 
Delayed Coking 
Girbotol Process 
Propane Dewaxing 


Hydroforming 
Process 


Naphtha 
Polyforming 


Solexol Process 
Solvent Dewaxing 


Thermal Reforming 


Nordstrom has compiled a series of 
specification sheets for each of these 
processes, showing recommended ma- 
terials, pressure classes, lubricants 
and valve figure numbers. Ask your 
Nordstrom sales engineer to review 
them with you. 


TYPICAL NORDSTROM 
PROCESS INDUSTRY 
APPLICATIONS 


Beverage Plants 





Rubber Plants 
Sewage Plants 
Smelters and Mines 
Soap Factories 
Steel Mills 

Sugar Refineries 


Cement Plants 
Chemical Plants 
Explosives 
Food Plants 
Gas Plants 

Ice and Synthetic Ammonia 
Refrigeration Synthetic Fibers 
Paint and Lacquer Synthetic Plastics 
Synthetic Rubber 
Tanneries 


Paper and Pulp 


Pharmaceuticals 
Textiles and Dyes 


Water Works 


Power and 
Steam Plants 


Nordstrom three-way 
Transflo valves on 
relief service at top 
of propylene tower 
separating propylene 
from propane. 


The new Nordstrom Corrosion-Resist- 
ant Valve Bulletin V-217 will make 
it easy for you to fit the right valve 
to each service. Write for a copy, 
Rockwell Manufacturing Company, 
Pittsburgh 8, Pa., or ask your Nordstrom 
sales engineer. 








-Goaled fur POSITIVE SHUT-OFF” 


Here are two typical Nordstrom valve 
process applications—one is a propylene 
tower, the other a dry hydrogen line. 

They illustrate an important point in 
specifying valves for process service . . . 
if really tight shut-off of hard-to-hold 
gases or fluids is important, no valve 
can do the job better than Nordstrom. 

Why? Because Nordstrom is the orig- 
inal lubricated plug valve. Nordstrom is 
the valve with the extra seal of plastic 
lubricant around the valve ports to check 
seepage of even the lightest, most pene- 
trating substances. 

That, of course, means greater safety, 
and greater economy, too, because when 
leakage is prevented, valve life is far 
longer. And most important, it means 
uninterrupted operation of continuous 
process units—-no down-time for avoid- 
able valve repairs. 

The same lubricant that seals, also 
keeps the valve ready to operate in an 
emergency. 

Nordstrom valves are built in a wide 
range of sizes, pressures, special metals 
and body designs for the process indus- 
tries, including three- and four-way 
designs for batching, blending and 
switching. Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 


ROCKWELL Built 


Nordstrom Valves » ae 
Lubricant Coaled for Positive Shut-OF Gear operated semi- 


steel Nordstrom valve 
on dry hydrogen sup- 


ly line on ammonia 
Another & Product ae 4 
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help get 
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the work done! 





















| Auto-Shift Auto Shift 


0 0 30-50% greater floor space efficiency 


—~ — —_ 
| Auto-Shift Auto Shift 




















Approximately 250 sq. ft. of floor space accommodates two 
more Auto-Shifts than board-next-to-desk tables. Space effi- 





EE fesse] O GD ciency and operating efficiency are greater, since Auto-Shift 
- q | | puts large reference surface directly behind each draftsman 
U — instantly, effortlessly accessible. 


HEIGHT 


ADIUSTMENT Greatly reduced draftsman fatigue 





Auto-Shift provides rapid, simple adjustment of both board 
height and slope-_ permits draftsmen to change working position 
frequently. Convenient foot release frees top for height ad- 
justment—hand release permits rapid slope adjustment. Fully 
counterbalanced top moves effortlessly. 






SLOPE <= 
ADJUSTMENT 






Excels in row installations 







Auto-Shift efficiency reaches a peak in row installations. Each 
draftsman has a full-size extension reference surface directly 
behind him, generous drawer space immediately at hand. Every- 
thing is where he needs it to work quickly and accurately. 
Auto-Shift helps get the work done! 









Here is the complete 
. Auto-Shift story Drafting Equipment Division 
la, nieig wren t Hamilton Manufactuning Lompany 


Sates 
on we 
reer of » nstellatons. Write for your copy ted. Two Rivers, Wisconsin 


j 
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EAGCY... 


WITH 
FOOTE BROS. 


HYGRADE 
DRIVES... 
MORE 
STAMINA 

IN LESS SPACE 


Horizontal Hygrade Drive operating door- 
control cable of open hearth furnace at 
Fairless Works, United States Stee! Corpor- 
ation. For purposes of illustration, safet 
guard over coupling has been removed. 


Steel making is a rugged, ’round-the-clock job. And Foote Bros. Hygrade 
Drives have the stamina for such typical, tough service — like this 
Hygrade at U. S. Steel's Fairless Works. 

Sturdy, compact Hygrade Drives are built especially for heavy-duty 
applications — ratios range up to 4,108 to 1, capacities up to 260 h.p. 
But Enclosed Hygrade Drives are also designed to meet area limitations 
— modern, space-saving housings have been engineered around new- 


process, high-efficiency worm gearing to assure maximum performance 
Line-O-Power Foote Bros.-Louis Allis 


in minimum space. 
For optimum load-carrying capacity — for maintenance-free opera- Drives Gearmotors 


tion — for day-after-day service under the most rugged conditions... 
select Foote Bros. Hygrade Worm Gear Drives. There’s a complete line 
—a size and type to meet all your requirements. Available with either 
horizontal or vertical output shaft. For special applications, Vertical Maxi-Power 
Hytop Hygrade provides a long, extended, output shaft without addi- Drives 
tional support. For prompt delivery, call your Foote Bros. 
representative or write for bulletin. 


his Trademark Stands for the 


inest in Industrial Gearin 
9 Foote Bros. Gear and Machine Corporation 
Dept. Q, 4545 South Western Blvd., Chicago 9, Ilinois 


Please send Bulletin HGB. I understand it contains 
full information on Hygrade Drives. 


FQDTESBROS. f= 
€ - Position 
Beller Power Trans vion /hnough Bellin Lua Company 


FOOTE BROS. GEAR AND MACHINE CORPORATION Address 
4545 South Western Boulevard ° Chicago 9, Illinois City Zone 





State 
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FOh YOUR 


TESTING PROGRAM 





INSTRUMENTS 
AND CONTROLS 


For the past thirty-five years, the engineers of 
Hagan Corporation have designed and placed in 
operation systems of automatic control and in- 
strumentation to fulfill the requirements of 
thousands of projects. These have ranged from 
simple pressure controls to the complex systems 
of controls and instruments required for the 
largest aeronautical testing facilities. 

As a result of such long experience and aug- 
mented by an extensive research and develop- 
ment program, the engineers of Hagan’s Aero- 
nautical and Special Products Division are able 
to choose exactly the type of equipment best 
suited to the particular problem. They can use 
pneumatic, hydraulic or electronic components, 
singly or in combination. Hagan recording, in- 
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dicating and integrating instruments, pneumatic 
or electric signal transmitters, and a complete 
series of Hagan Control devices are available 
for combining into systems which will achieve 
the desired results. 

Our clients include the leading aeronautical 
testing facilities of numerous governmental 
agencies, company research laboratories, United 
States Air Force testing facilities, metallurgical 
and process industries and prominent aeronauti- 
cal and automotive manufacturers. 

We will welcome the opportunity to demon- 
strate how Hagan engineers can render valu- 
able assistance in implementing your program 
of modernizing or extending your testing pro- 
gram facilities. 
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These outlines of typical installations of Hagan control and 
instrumentation are a partial indication of the scope of 
activities of our Aeronautical and Special Products Division. 


Plant No. 1 

A system of instrumentation and automatic con- 
trol has been installed in connection with a 
steam turbine driven blast furnace blower. The 
system measures the air delivery from the 
blower, correcting the measurement automat- 
ically for air temperature and barometric pres- 
sure, and adjusts the turbine speed so that blower 
is Maintained at the set point. 


Plant No. 2 

Two separate gas flows are measured by ele- 
ments located in a single meter housing. A com- 
bining coupling operates a pneumatic transmit- 
ter which sends a signal to control valves, and 
automatically maintains a definite ratio between 
the two flow rates. This ratio is manually ad- 
justable. 


Plant No. 3 

Portable thrust stands, using the Hagan Thrus- 
Torq, are in regular use for checking total thrust 
available in either jet or propeller driven 
planes. The air output signals from the Thrus- 
Torg units present an exact picture of the engine 
performance. 

Similar ThrusTorg units are also used in the 
largest permanent thrust stand built to date. 
This stand will accommodate any plane from 
the smallest fighter to the largest bomber. 


HAGAN 
HALL 
BUROMIN 


Plant No. 4 

Hagan automatic controls were selected to main- 
tain pressure and flow conditions for one of the 
first supersonic wind tunnels in this country. 


Plant No. 5 
For one aircraft manufacturer, we have pro- 
vided instrumentation for measuring mass flow 
of air, with continuous automatic compensation 
of the meter for temperature and pressure fac- 
tors. This equipment provides a record of “cor- 
rected” mass flow, as well as indications of the 
summarized “correction” factor and of the un- 
corrected flow reading. 

Similar equipment is used for true velocity 
measurements. 


Plani No. 6 

For a testing facility for jet engine components 
and accessories, a system of automatic control 
has been placed in service to maintain simulated 
flight conditions. The system is actuated from a 
Hagan program controller, having a manually 
adjustable time cycle. Test conditions simulate 
flight from sea level to 60,000 feet altitude, and 
returning to sea level. 


Plant No. 7 

Exhausters operating in series or in parallel are 
controlled for maintaining pressure ratio and 
pressure compensated surge point. 


HAGAN CORPORATION 


AERONAUTICAL AND SPECIAL PRODUCTS DIVISION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


CALGON 
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Ford has installed 


In planning the heating system for 17 of its 
parts depots in various parts of the country, 
Ford Motor Company wanted to: 


1. Keep floor areas free for maximum storage 
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DRAVO cZazye ‘feel 


Space Heaters in 17 | 
of its parts depots 




















































2. Heat large warehouse areas 
3. Provide uniform heat throughout the area 


Typical of the Dravo Counterflo Space Heaters 
installed by Ford is the one illustrated at its 
Cleveland Parts Depot. Dravo Heaters provide: 


ADAPTABILITY—Dravo Heaters are 
mounted horizontally on overhead gird- 
ers, 16 ft. above the floor, saving valuable 
storage space and allowing maximum use 
of the floor area. 


PENETRATION—Dravo Heaters’ high- 
capacity fans re-circulate the air com- 
pletely throughout the 140,560 sq. ft. 
area in 25 minutes, despite the tiering of 
material in uneven heights. Directional 
louvres guide the flow of air. The area 
can be warmed quickly in winter and 
cooled easily in summer. 

ECONOMY—Dravo Heaters are thermo- 
statically controlled to keep temperatures 
constant. Installation cost was kept to a 
minimum, because no ductwork was 
required. Minimum efficiency is 80%. 
Roof heat losses are low. 


Dravo Corporation, Heating Department 
Dravo Building, Fifth and Liberty Avenues 
Pittsburgh 22, Pennsylvania 


l 

| 

l 

; Send me information about heating for the subjects I've checked, and 
| Dravo Heater Catalog QR 523-2435. 

| (_] Space heating industrial buildings, warehouses, garages, hangars. 
| (2 Stores, schools and auditoriums. 

| (CJ Process drying and heat curing. 

| (J Tempering make-up air. 

| (J Temporary heating. 

| () For use in conjunction with air conditioning. 
| [_] Please have a representative call at no obligation to me. 
| New@.e=—— 

| Company. 
IL = 





These and many other advantages can be yours 
when you install Dravo Counterflo Space Heaters 
in your commercial or industrial building. 
Write for complete details. Use the coupon. 


DRAVO 


CORPORATION 


PITTSBURGH * ATLANTA + BOSTON «+ CHICAGO + CINCINNATI 
CLEVELAND + DETROIT + INDIANAPOLIS + NEW YORK 
ST. LOUIS + PHILADELPHIA - WASHINGTON 
Sales Representatives in Principal Cities 


Manufactured and sold in Canada by Marine Industries, Ltd., Sorel, 
Quebec. Export Associates: Lynch, Wilde & Co., Washington 9, D.C. 


Title_ 
ee icenicctininintendainimatons 
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UNIFORM 
PERFORMANCE 





in 6)-1@1610)1-) =n 


CHEM! * SEALET 


Sa Xen 


—! 


From END to END... 
From LEAD to LEAD... 
From YEAR to YEAR... 


all 17 degrees of TURQUOISE drawing pencils 

march in perfect position . . . precision-spaced 

and true-to-grade. Seventeen separate basic formulas 

of graphite and clay, impregnated with rare waxes for smoothness 
alone (never to change a grade), guarantee that neither time 

nor variations of temperature will alter the accurate alignment. 


What’s more, the supremely fine particles of 100% “ELECTRONIC” 
graphite make a smoother, stronger, denser and more durable lead 
that takes and holds a needle point. TURQUOISE makes longer lines 
of uniform weight and perfect reproduction quality. 


SEND FOR 
FREE SAMPLES 


*“CHEMI-SEALED” (Super-Bonded) Said den 


*k a note, naming 
the degrees you desire 
and the dealer 
who supplies you. 


* EAGLE PENCIi CO. 


with 100% ““Electronic’ Graphite New York + Londen 


*® 
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Detroit Rotograte Has 
You Need 


“Y 


Typical installation of Detroit 
RotoGrate Stokers in prominent 
Midwestern Plant. Units designed 
for capacities of 150,000 pounds 
of steam per hour each. 


A) 


Cut-away view of a typical water 
cooled furnace of a steam gener- 
ator. Two feeders are removed to 
show the specially designed over- 
lapping grate that moves slowly 
forward to continuously discharge 
the ash at the front. A scientifically 
designed reinjection system pro- 
vides effective furnace turbulence. 
Detroit RotoGrate Stokers may be 
applied to all types and makes of 
boilers or steam generators, and 
are available for capacities up to 
400,000 pounds of steam per hour 
per unit. 





























DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING e¢ DETROIT 2, MICHIGAN 
Works at Monroe, Michigan ¢ District Offices in Principal Cities 
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REPRESENTATIVE INDUSTRIAL 
ROTOGRATE USERS 


* Abitibi Power & Paper Co., Ltd 
* Allied Chemical & Dye Corp 


* Amalgamated Sugar Co 





* American Crystal Sugar Co 
American Cyanamid Co 
American Distilling Co 


& American Steel Foundries 
Campbell Soup Co 
& Capitol City Products Co 


Carborundum Co 

«J. 1. Case Co 
Certain-teed Products Corp 
Chesapeake & Ohio Railway Co 
Chicago & Northwestern Railway Co 






* Chrysler Corp 
Clinton Industries, Inc 
* Consolidated Paper Co 
Burns any Bituminous coal or Lignite. *Peter Cooper Corps 
Crane Co 
Requires no special fuel preparation. Crucible Steel Co. of America 
Cudahy Bros. Co 
E. |. DuPont de Nemours & Co 
Elliott Co., Inc. 
Falk Corp 
* General Electric Co 







Exceptional fuel economy. 







Low auxiliary power. 


ibe ‘ bs * General Motors Corp. 
Increased capacities due to higher burning rates. Goodyear Tire & Rubber Co., Inc 
*Great Western Sugar Co 
Responsive to fluctuating loads. Hoberg Paper Mills, Inc 
Illinois Central System 
Continuous ash discharge eliminates intermittent Interlake Iron Corp 
cleaning. Jeffrey Mig. Co 
Jones & Laughlin Steel Corp 
Kimberly-Clark Corp 
* Libby-Owens Ford Glass Co. ; 
*Eli Lilly & Co. 
* Minnesota Mini Mf 0 
@ Aijr for combustion may be preheated. lee a cae. ws 
*Nash-Kelvinator Corp 
@ Availability high—Maintenance low. *New York Central System 
* Northwest Paper Co 












Coal feed, air supply and ash discharge are 
automatically controlled. 










Hundreds of such RotoGrate installations have been made 
. since first introduced by us in 1938. Repeat order customers 
are best evidence of satisfactory performance. 


Pabst Brewing Co 
Pacific Mills 
* Pullman Standard Car Mfg. Co 
Do you need more steam? If so, investigate and order your Quaker Oats Co. 
‘ Detroit Stokers now. Whether you are an old or new cus- Rochester & Pittsburgh Coal Co 


tomer, we are at your service. Write for catalog. *Rohm & Haas Co 
Schmidt & Ault Paper Co 


There is a type and size of Detroit Stoker *Studebaker Corp 


for every Industrial or Commercial need. * Sutherland Paper Co 
Tennessee Coal, Iron & Railroad Co 










* Tennessee Eastman Corp 
United States Gypsum Co 
United States Rubber Co 

* Walworth Co., Inc 
Western Electric Co., Inc 
Wilson & Co., Inc 

*Wyman-Gordon Co 


#repeot 
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PLUG-IN CONTROLLERS 


The One-Knob BI-ACT Con- 
trolier is designed for use 
in industrial processes 
with short time lags, such 
as close-coupled liquid 
flow, fast pressure and 
comparable temperature 
problems. Combines sim- 
plicity of adjustment and 
economy. 


The Two-Knob BI-ACT Con- 
troller will cover the full 
range of reset rate and 
proportional response 
adjustments. This makes 
it more satisfactory for 
those jobs that have 
longer time lags, and 
where close response ad- 
justments are essential to 
good performance. 


The Brand New TRI-ACT 
Controlier combines all 3 
response adjustments 
(gain, reset rate and Pre- 
Act response). It is the 
most complete control- 
ler, giving the very best 
control on the more com- 
plex processes, particu- 
larly those with long time 
constants, and load 
changes requiring both 
derivative and reset ad- 
justments. Gives faster 
recovery on load changes; 
start-up without over- 
peaking; the benefits of 
automatic reset without 
its evils. 
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at the ISA 
Show — Booths iy ie 
131, 132,133 a =@) 


We'll be demonstrating Taylor versatility on a 
full size graphic panel section. You will see 
how the exclusive TRANSET* Plug-In feature 
enables the process engineer to quickly select 
or change both controllers and receivers to 
meet requirements as they develop. He can use 
the One Knob or Two Knob BI-AC1T* or TRI- 
ACT* Controllers, depending on the control 






EIGHTH 
NATIONAL 
INSTRUMENT 
CONFERENCE 
& EXHIBIT 





HERE'S WHAT VERSATILITY 
MEANS TO YOU! 


1. You can plug in shop-adjusted instru- 
ments. 

2. You can efficiently analyze process dif- 
ficulties by quickly substituting a recorder 
for an indicator. 

3. You can switch from the simplest to most 
complete controller in a matter of seconds. 
4. Down time is kept to a minimum, since 
both controllers and receivers plug in. 

5. Maintenance is unnecessary in the area of 


TAYLOR INSTRUMENTS 
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quality required or conditions encountered; 
he can switch, in seconds, from an indicating 
to a recording receiver, with or without auto- 
matic-to-manual features, or with cascade 
(pneumatic set) features. In other words, sec- 
ond thinking is both practical and economical. 
Both Controllers and Receivers are designed 
to take advantage of the speed of response and 
high accuracy of the TRANSAIRE* transmitters 
—for temperature, pressure or differential 
pressure. 

Be sure to see us at the show! Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, 
Canada. Instruments for indicating, recording 
and controlling temperature, pressure, flow, 
liquid level, speed, density, load and humidity. 


*Trade-Mark 


the panel. Checking can be done in the shop 
where full facilities are available. 

6. One standard panel cut-out (5 442’ x 
4542") accommodates 12 different forms of 
recording and 11 different forms of indicat- 


ing receivers. 

7. You conserve panel space without im- 
pairing maintenance facilities. 

8. Self-purging case for all receivers is 
especially appreciated in corrosive or dusty 
atmospheres. 

9. Your plant can be kept running smooth- 
ly, without expensive shutdowns. 


MEAN ACCURACY FIRST 
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PLUG-IN RECEIVERS 


The TRANSET Indicator has 
all the features of the 
TRANSET Recorder, but 
gives no chart record. 
Gives direct indication of 
both set pointand process 
variable on single, easy 
reading 3'2'' dial. Mounts 
in same size panel opening 
as TRANSET Recorder. 


The TRANSET Recorder has 
automatic-manual unit, 
remote set-point indica- 
tor. 30 day linear chart, 
3 hours visible. Chart 
reads from left to right 
on rectilinear coordi- 
nates, as an engineer 
would normally plot var- 
iables for study. 


The Single Duty Bi-Record 
Receiver can record a re- 
lated variable in addition 
to that under control, For 
example, in flow measure- 
ment it records static 
pressure as well as differ- 
ential pressure. 


The Pneumatic SetReceiver 
(Cascade) combines in 
one case without addi- 
tional panel space the 
facilities for pneumatic 
set, automatic control and 
automatic-to-manual fea- 
ture. 
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INDUSTRIAL OIL BURNER 


IS THE SOLUTION 


HERE’S WHAT YOU NEED 


You need to CUT STEAM COSTS 

A Petro industrial oil burner will do it! 
The Petro burner is designed to burn 
low-cost heavy fuel oil with high effi- 
ciency and complete reliability. Saves 
money year after year. 


You need to CUT LABOR COSTS 

A Petro oil burner will do that, too! 
Completely automatic, it regulates 
itself without constant attention; frees 
attendants for other duties. 


You need to MEET FLUCTUATING 
STEAM DEMANDS 
A Petro industrial oil burner does just 


that! The fire can be modulated to meet 
the most extreme requirements of vary- 
ing steam loads. 

You need to do all this AT LOW COST without 
replacing your present boiler equipment. 


INDUSTRIAL AND COMMERCIAL 


Oll, GAS AND COMBINATION OIL-GAS 


BURNERS, RESIDENTIAL O1L BURNERS, 


Ol AND GAS FURNACES AND BOILERS. 
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Petro industrial oil burners and combination oil-gas 
burners are your best buy! They operate with high 
efficiency in practically every type of boiler. 

Petro oil burners have world-wide acceptance. Their 
dependability is traditional. They are recommended by 
leading heating contractors everywhere. Fifty years in 
oil firing gives the Petro organization an exceptional 
degree of engineering experience and practical “know 
how.” 

« Petro’s outstanding ability to burn heavy, low-cost 
oils with maximum efficiency has reduced fuel costs 
in thousands of plants and buildings. 


s00 oer a See Petro section in Sweet’s Archi- 
& 


tectural File, or write for catalog and 
write ber copy 





specifications to Petro,3177 W. 106th y 
St., Cleveland 11, Ohio. 
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New Pressure Sensitive Silicone 
Adhesives Stick To Most Surfaces; 
Retain Their Excellent Adhesive 
Strength From -55F To Over 250F 


The newest products to come out of 
our development laboratories are pres- 
sure sensitive silicone adhesives that 
stick to almost any materials including 
silicones and Teflon. Adhesive strengths 
in the range of 1800 grams per inch at 
—55 F and over 1200 grams per inch 
at 265 F, are far superior to those of 
conventional pressure sensitive tapes. 
The adhesive strength between a stain- 
less steel surface and glass tape coated 
with silicone adhesives is plotted against 


temperatures ranging from —75 to 


285 F in this Figure. 


ADHESIVE STRENGTH OF SILICONE ADHESIVES 


TO STAINLESS STEEL 
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tapes coated with silicone 
include high temperature 
and electronic applications; 
weather and moisture resistant 
wrapping and sealing tapes for low 
temperature applications. One electri- 
cal equipment manufacturer is already 
using these pressure sensitive adhesives 
to bond mica matt and integrated mica 
to glass cloth. No. 1 


Uses for 
adhesives 
electrical 





Silicone-based Aluminum Paints 
Outlast Organic Finishes 10 to 1 
at Sterilizing Temperatures 


Trays containing vials of aureomycin 
and other antibiotics at the Lederle 
Laboratories Division of American Cy- 
anamid Company are loaded onto racks 
and sterilized for 3 hours at 446 F to 
destroy pyrogens. 

The organic aluminum finish on these 
racks began to crack and peel, per- 
mitting rust to form, after 9 to 15 


(continued paxe 2) 
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Flexible Silastic’ Tubes Carry Air at 500 F; Prevent 
Engine Failure Due to Icing Over Jet Air Scoops 


Reinforced with stainless steel braid, Silastic tubing requires 
minimum space; endures heat and high frequency vibration. 


It was discovered shortly after certain 
jet engines were put into service that 
the formation of ice over air intake 
scoops could choke off the air supply 
and cause engine failure. 

The obvious solution to this problem 
was to pipe air at 500 F from the 
compressor to the scoops. But that 
simple solution involved many problems. 


The jet engines were so tightly fitted in 
their nacelles, that very little room was 
left for hot air ducts of any kind. 
High frequency vibration set up by the 
engine and plane introduced the pro- 
blem of fatigue failure. 

This was a job for a flexible tubing, a 
tubing that could carry hot air without 
melting, withstand the vibration and 
permit fast and easy assembly and dis- 
assembly. Engineers of the Aeroquip 
Corporation of Jackson, Michigan, solv- 
ed the problem with flexible Silastic 
tubing. Reinforced with stainless steel 
braid, Silastic tubing is light and flex- 
ible. It is held mechanically to the 
stainless steel braid so tightly that 
the tube will not collapse even when 
subjected to a vacuum. 


The high temperature problem of 
attaching a fitting to the hose was 
ingeniously solved by the new Aeroquip 
“Little Gem” fittings. The total assem- 
bly proved to be so effective that these 
anti-icing hoses have become standard 
equipment. 

Despite internal and external temper- 
500 F, the Silastic 
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atures as high as 


excellent condition 
hours of service. 


hoses are still in 
after hundreds of 
Aeroquip has supplied thousands of 
them to jet manufacturers. From 5 to 
20 are required per engine, depending 
upon its design. 


The usefulness of Silastic in this appli- 
cation confirms data collected by our 
development engineers on effects of 
accelerated aging at high temperatures 
on the properties of Silastic. Heat 
resistant organic rubber becomes brittle 
in a few hours; Silastic 80 does not 
crack on flexing over a % inch mandrel, 
and hardness increases only 9 points 
after more than 670 hours of continuous 
aging with all surfaces of the test 
sample exposed in an air circulating 
oven at 480 F. 


Silastic 80 readily meets SAE-ASTM 
Specification TA805 which requires that 
it have a minimum tensile strength of 
500 psi; a minimum ultimate elongation 
of 50 percent. After 70 hours aging in 
an air oven at 450 F, increase in hard- 
ness is not more than 15 points; drop 
in tensile strength is less than 25 per- 
cent and loss of ultimate elongation, less 
than 40 percent. 


In oil resistance tests, decrease in hard- 
ness is less than 45 points; increase in 
volume, less than 60 percent after 70 
hours immersion in ASTM No. 8 oil 
at 300 F. After 70 hours immersion in 
ASTM No. 1 oil at 300 F, loss in tensile 
strength and ultimate elongation is less 
than 20 percent; decrease in hardness, 
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NEW DEVELOPMENT 
AND TECHNICAL DATA 


For copies of any of the publications 
reviewed in this column or for data relat- 
ing to any of the articles printed in this 
issue of the Dow Corning Silicone News, 
simply circle the corresponding reference 
number on the coupon below. 











Expansible resins. Two new silicone resins, Dow 
Corning XR-543 and XR-544, can be expanded 
to produce heat-stable, non-flammable, unicellu- 
lar foams with densities from 8 to 24 Ibs per 
cubic foot. Highly resistant to thermal shock, 
these silicone foams show practically no structural 
or dimensional change after 20 hours at 700 F. 
Weight loss after 220 hours at 570 F is less than 
2%; moisture absorption less than 0.05% after 
7 days at 96% RH. Resins are easily foamed in 
place, made up as sandwich structures or 
machined with wood working tools. 
° 


No. 5 | 


Dow Corning 1109, a durable new silicone water 


repellent treatment for leather footwear, gloves, 
luggage and sporting goods; minimizes water 
absorption and transmission; improves resistance 
to oils and chemicals without changing the 
“breathing” characteristics of leather. No. 6 
* 
Now available, the new 1953-54 Reference Guide 
to Dow Corning Silicone Products summarizes 
properties and applications for commercially 
available silicones. A complete revision of pre- 
vious guide which some designers have reported 
to be one of the most helpful catalogs ever 


produced. No. 7 


* 
Silastic 6-127 paste, an excellent cloth coating 
material and bonding agent for silicone rubber, 
retains good dielectric properties over a wide 
range of temperatures and frequencies. It has 
superior resistance to heat and moisture; remains 
flexible down to — 100 F. No. 8 


“Tall Tales and Fabulous Facts” is a new 24 
page booklet built around the idea that, in our 
times, the tallest tales are told in technical 
terms. In this publication, the tall tales our 
ancestors told about such legendary characters 
as Paul Bunyan, Davy Crockett and Pecos Bill are 
related to some equally fabulous facts about 
Dow Corning silicone products. 
e 
Air drying silicone water repellent for application 
to glass, plastic and ceramic insulator bodies and 
to electronic parts and components maintains 
high surface resistivity under humid conditions; 
minimizes adhesion of dirt and chemical dust; 


No. 10 


reduces maintenance. 
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Midland, Michigan 
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Small Electric Machines and 
Electronic Parts Can Now Be 
Designed to Operate at 180 C. 


Life and reliability can be increased, 
or the size and weight of electronic 
devices and fractional or miniature 
motors can be reduced through the use 
of bare magnet wire insulated with Dow 
Corning 1360 Wire Enamel. 

Flexibility, scrape hardness and dielec- 
tric strength compare favorably with 
those of the best organic wire enamels. 
Dow Corning 1360 coated wire also 
shows superior resistance to a wide 
variety of solvents, oils, and salt water. 
The results to date of the accelerated 
life testing at temperatures in the range 
of 200 to 275 C of several electric 
motors wound according to standard 
commercial procedures with 1360 coated 
wire are plotted in the chart at right. 
These data show that motors wound 
with magnet wire insulated with Dow 
Corning 1360 Wire Enamel have a life 
in the range of 1500 hours at 225 C 
(437 F), compared with 30 hours for 
identical motors wound with the best 
grade of Class A wire. 

Based on the results to date of this 
motor test program, we expect that the 


SILASTIC continued 
less than 15 points. It shows no shrink- 


age and swell is less than 20 percent. 


After 168 hours immersion in water at 
158 F, swell is less than 10 percent and 
decrease in hardness is less than 10 
points. It does not become brittle on 
continuous exposure at —65 F. 


Silastic 80 offers another advantage in 
that it can be blended with Silastic 50 | 
to fabricate parts having any Shore 
hardness between 50 and 80. These 
stocks can be blended to fabricate parts 
that meet SAE-ASTM Specification 
TA604. Heat-stable pigments can be 
used to give these stocks almost any 
desired color. 

In electrical applications such as wire 
covering and cable coating, Silastic 80 
retains excellent dielectric properties 
over a wide range of temperatures and 
frequencies. Cable insulated with 
Silastic 80 has a dielectric strength of 
450 volts mil at 50 C; 430 volts mil 
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life of machines wound with 1360 coated 
wire at 180 C will be comparable to 
that of identical machines wound with 
conventional Class A wire at their maxi- 
mum operating temperature of 105 C. 


Extrapolating from the data plotted 
above, we find that the life expectancy 
at 180 C of magnet wire insulated with 
this new enamel is in the range of 
50,000 hours compared with 200 hours 
for wire insulated with the best organic 
enamels. No. 4 
PAINTS continued 

hours of such service. That introduced 
a costly hazard because any bit of rust 


| or paint chips in a tray could cause 


rejection of a whole rack of carefully 
prepared antibiotics. 

Some time ago, the racks were sand 
blasted, sprayed with a silicone-based 
aluminum paint. So far, the silicone 


| finished racks have endured 150 hours 


at sterilizing temperatures with no sign 
of deterioration. As a result of that 
experience, Lederle is now using sili- 
cone-based paint to refinish sterilizing 
equipment throughout their plant. 


At temperatures in the range of 500 to 
1000 F. silicone-based aluminum finishes 
are used to protect stacks, exhaust 
mufflers, dryers, and furnaces. Modi- 


| fied silicone enamels in a wide variety 


of colors are used to protect appliances 
such as stoves, space heaters and incin- 
erators at temperatures in the range 
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LIQUID OXYGEN PLANT 
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of your new ideas or new products, the ADL Mechanical 


An unusval 10 ton/day, liquid Division can take over and bring them to complete maturity 
oxygen generator was de- 

veloped and built for the Arthur D. Little, Inc., has blended its scientific and 

United States Air Force. This engineering skills in the Mechanical Division to provide 
prototype plant was designed industry with a unique service ... prototype 

for simple disassembly for air development of equipment requiring a high level of 
transportability, where small engineering. Scientists in the fields of chemistry, physics, 
size and light weight are major metallurgy, mathematics, biology, electronics and technical 
objectives. It utilizes the low Yoolalolulia Meola ol-Meoll(-te Mel MeolM@a-teli¢-toh 


pressure expansion turbine and 


Our staff is experienced in interpreting 
the ideas of industry and 

following through with the perfection 
of specialized equipment 


reversing exchanger principles. 


THERMODYNAMICS: - HEAT TRANSFER. - REFRIGERATION TO MINUS 456 F ~ VACUUM ENGINEERING - GAS LIQUEFACTION - ELECTROMAGNETISM - MECHANICAL DESIGN - VIBRATION 


Write for Brochure ME 19-1 
MECHANICAL DIVISION 


Arthur D.Little, Inc. 


CREATIVE TECHNOLOGY SINCE 1886 30 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 








PAST EXPERIENCE 


determines the lube oil cooler choice 
for this new R-C SPIRAXIAL COMPRESSOR 








ROSS EXCHANGERS 


New in design and new in principle, within its 
range, this new Roots-Connersville Spiraxial 
Compressor has been introduced to bridge the 
gap between conventional Rotary Positive and 
Centrifugal Compressors. 

To provide this new unit with safe, depend- 
able lube oil cooling, Roots-Connersville Blower, 
a Division of Dresser Industries, Inc., furnishes 
a Ross Type BCF Exchanger. The “reasons why” 
are quite natural. Roots-Connersville rotary gas 
boosters and multi-stage centrifugal blowers have 
been Ross Exchanger equipped for years. What 
better basis for selecting a component than first 
hand experience? 

... And just as past performance makes Ross 
Exchangers the logical choice as lube oil coolers 
here, so too have they become the logical choice 
of other leading manufacturers to safeguard tem- 
peratures in engines, speed increasers, turbines, 
pumps, torque converters and the like. 

Equally important to machinery and equip- 
ment builder is the ready availability of endur- 
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ing copper and copper alloy Ross Type BCF 
Exchangers in a wide range of fully standardized 
designs pre-engineered to meet most require- 
ments. 
For more information, write for Bulletin 1.1K5. 
KEWANEE-ROss CORPORATION 
1448 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont 
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COCHRANE WATER CONDITIONING 
STARTS WHERE NATURE STOPS 





Cochrane Demineralizer Installation at Penn- 
sylvania Electric Co., Erie, Pa.— Gilbert 
Associates, Inc., Engineers, Reading, Pa. 





@ To supply high quality water for boilers operating at 1250 
P.S.1.G. the Pennsylvania Electric Company installed a Cochrane 
Automatic Demineralizer in their Erie, Pa. Power Station. 
Designed for silica removal, this unit handles 400 GPM 

in preparing make-up for the boilers. 


Demineralization is one of many ‘“‘water problems’’ Cochrane’s 
engineers solve every day. Water softening, dealkalization, 

and deaeration are others—all complex—all requiring expert and 
specialized knowledge. Whether for process or boiler feed water 
Cochrane can supply the answer to your particular problem, 
backed by 90 years’ experience in solving industrial water 
conditioning problems. You’ll be sure of unbiased 
recommendations because Cochrane designs and builds all types 
of water conditioning equipment. 


cochrane 


COFrPp. 3142 N. 17th Street, Philadelphia 32, Pa. 


offices in 29 principal cities 


In Canada: Canadian General Electric Co., Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
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ONE PIECE 


The stem guides of 
conventional needle 
valves are screwed 
into bodies—this of- 
ten causes leakage or 
blow-outs. Marsh 
Needle Valves are 
fused into one-piece 
by exclusive “Cono- 
weld” process. 
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Sntroducing- 
The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field. 

It is a valve that has strength and safety to spare 

. rated for pressures up to 10,000 psi—equally 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the body. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh “Conoweld” process. 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un- 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow- 
outs (2) It permits perfect line-up of threads and 
seat. Asa result, Marsh valves are easier to operate 
even at high pressures. 

The precision-machined stem is 416 stainless 
steel. Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance- 
ments are special ‘“‘Marpak” one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep- 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zinc 
plated, preventing corrosion and giving the valve a 
handsome, plated exterior. The rugged malleable 
handle is finished in heavy baked enamel. 

The new needle valve line includes globe and angle patterns 
with double female connections in sizes 4%", 4", %", 42", %" 
and 1”. Also globe and angle valves with male inlet and female 
outlet in sizes 4" and 4". Complete stock carried at our Skokie, 
Illinois factory and also at our branch plant in Houston, Texas. 


Write today for catalog giving complete details. 


MARSH INSTRUMENT CO. Soles offilicte of Jos. P. Marsh Corporation 
Dept. 29, Skokie, Ill. 
Export Dept., 3501 Howard St., Skokie, Ill. 
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Golflockings factenere 
ELestis Slop nuts 


HEX NUT HIGH TENSILE NUT 
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CUNCH NUT 1200° F. HIGH-TEMP. NUT 


fe 


GANG 


CHANNEL NUTS FLOATING ANCHOR NUT 


Every major aircraft now being assembled relies on the 
vibration-proof holding power of ELASTIC STOP nuts. 
Only ESNA manufactures a complete line of all types 
and sizes of self-locking nuts. 


dia. from 1/16” to 1/2” 


Rollpins are slotted, tubular steel, pressed-fit pins 
with chamfered ends. They drive easily into holes 
drilled to normal tolerances, compressing as driven. 
Extra assembly steps like hole reaming or peening 
are eliminated. Rollpins lock in place, yet are read- 
ily removed with a punch and may be reused. 
Cut assembly costs by using Rollpins as set 
screws, positioning dowels, clevis or hinge pins. 
Specify them in place of straight, serrated, tapered 


or cotter type pins. 


yy 
ELASTIC STOP NUT CORPORATION ao le 
OF AMERICA “alii. 


Elastic Stop Nut Corporation of America 
Dept. N34-911, 2330 Vauxhall Road, Union, N. J. 


Please send me the following free fastening information: 


CJ Elastic Stop Nut Bulletin C] Here is a drawing of our 
C] Rollpin Bulletin product. What fastener would 


() AN-ESNA Conversion Chart 


Street_ 
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Gearmotors are the most efficient 
means of speed reduction 
in the 1 to 75-hp range. 


Here's why 














































GEARMOTORS 


stay on the job longer 


LESS TIME OUT FOR SERVICING MOTOR 
Removing the motor from a Life-Line gearmotor takes 
but a few minutes. Remove the motor mounting bolts 
and you are on your way—and, reassembly is just as 
simple and fast. Install the mounting bolts and the 
job’s complete. No realigning of shafts—no coupling 
to adjust—no mounting feet to shim. 

Should you be “on the spot” where down time is 
critical, this means that your spare motor can be 
quickly and easily installed. At the most, it is a simple 
assembly of the adapter bracket. 

LESS TIME OUT FOR SERVICING GEARS 
Here again, Life-Line’s split case construction pays 
off. Simply by removing the top half of the gear 
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case, the gears can be inspected or removed without 
touching the mounting bolts—without draining the 
oil—without disturbing the connected load. 

Ask your Westinghouse representative for the de- 
tails on how Life-Line gearmotors pay for themselves 
in production time saved. For descriptive literature, 
write to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. 


you can BE SURE...1F nS SER 
Westinghouse (Ww 
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GEAR TYPE PUMPS 


Reversible and non-reversible. 
Geor type pumps in exclusive 
FOUR-BOLT design . . . capaci- 
ties from .5 to 130 gpm and 
operating pressures to 1500 psi 
. . . flange or foot mounted . .. 
furnished with keyed shaft with 
spline shafts optional. Also dual 
and tandem models. 


PISTON TYPE PUMPS 


Axial reciprocating piston type 
... constant or variable delivery 
with capacities of .25 to 10 gpm 
at nominal speeds of 1500 rpm 
with maximum of 4500 rpm... 
working pressures to 3000 psi 
... direct engine and individual 
electric motor driven models. 


VACUUM PUMPS 


Single stage models to produce 
absolute pressure readings of 
10 microns (.01 mm Hg.) ... 
compound pumps producing 
readings of .2 microns (.0002 
mm Hg.) or better. These Kinney 
High Vacuum Pumps are avail- 
able in sizes for laboratory as 
well as high production use. 


FLUID POWER PUMPS 


The most comprehensive range of types, capacities and 
pressures in Hydraulic Pumps for industrial equipment, 
presses, machine tools, materials handling, metal work- 
ing, mining, petroleum, gas and aviation applications. 
Hydraulic Motors, Cylinders and Valves to develop 
complete Hydraulic circuits. 


LIQUID HANDLING PUMPS 


An exceptionally broad range of types, sizes and spe- 
cial constructions to handle virtually “any substance 
that will flow through a pipe” including: syrups, acids, 
sludges, slurries, asphalt, bunker fuel, etc. 


VACUUM PUMPS 


High Vacuum Pumps for laboratory, electronic, atomic 
research, biological and other chemical processing, 
vacuum refining of metals, de-aerating, dehydration, 
vacuum drying, refrigeration, etc. 


Write for full information amg 


CENTRIFUGAL & TURBINE PUMPS 
Deep well, sump, drainage and condensation 
return units, household water systems. Industrial 
low and high pressure liquid handling pumps. 
Direct motor and countershaft driven horizontal 
and vertical models. Capacities 3 to 7500 gpm. 


DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad 
range of sizes with capacities 
to 120 gpm and pressures to 
2000 psi. Also available in duol 
units operating from a single 
drive. Hydraulic motors with 
starting torque outputs to 
14,000 Ib. in. 


LIQUID HANDLING PUMPS 


A complete range of sizes in 
Rotating Plunger and Herring- 
bone Gear Pumps to handle 
light or heavy liquids from 
9 Ii to | _A ilahl 
in plain or steam jacketed 
models. 





() Kinney Liquid Handling Pumps 
(CD Kinney Vocuum Pumps 


(0D Avrora Pumps 











THE NEW YORK AIR BRAKE COMPANY 
230 PARK AVENUE * NEW YORK 17, N. Y. 


Gentlemen: Kindly send additional information on the pumps 


THE NEW YORK AIR BRAKE COMPANY 
230 Pork Ave., Dept.ME-1,New York 17, N. Y. 
| have checked. 


() Stratopower Pumps 


[] Hydreco Pumps 
(] Dudco Pumps 


: 
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Here’s real economy in temperature control. 


Because Spence Temperature Regulators are 
designed to limit heater steam pressures to an 


adjustable maximum, the need for a separate 
reducing valve is completely eliminated. 
The Spence Regulator takes steam directly from the 


boiler or high pressure line, reduces the pressure 
and regulates the flow as required to maintain a 
constant temperature output from the heater. 


This means one relatively small combination 


a 
Reducing 
pressure and temperature regulator replaces a 


Va j "A t Sa reducing valve of the same size and a larger 
temperature regulator. Practically the entire cost 

of the large separate temperature regulator is 

saved. And, the total saving would also include 


N eeded ~ > thevcost-of a 3-valve by-pass along with all 


labor for installation. 

This design feature is just One of the reasons for 
the thousands of Spence installations throughout 
American industry. For details of other important 
design features, write for Bulletin T50. 








® 





SPENCE 
TYPE ET150 
Temperature 

Regulator 











COMPANY, INC. 
WALDEN, NEW YORK i ons 
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ON THIS ALUMINUM MILL at the Baltimore 
plant of Crown Cork and Seal Co., tension is 
regulated by controlling the input speed of 
aluminum foil. It is done with a pneumatic 
brake applied to the feed roll. Air pressure to 
the brake is controlled with a Westinghouse 
Flexair® Pressure Control Valve. Since this 
pneumatic system was installed scrap losses 
have dropped about 2%, while production 
has increased 15%. 


Saar.” 
— a 


Three valves, some pipe, and three brakes 
save 40,000 Ibs. of aluminum a year 


ou know those little protective discs of aluminum 

foil under many “Crown” bottle caps? At the big 

Baltimore, Maryland, plant of Crown Cork and Seal 

Company, they roll and punch 2,000,000 Ibs. of alumi- 
num foil a year just to supply those discs. 

It’s precision rolling too. With a tolerance of only 

1 /10,000” on the final thickness. To maintain this hair- 

splitting accuracy, pneumatic tension control has been 

installed on all three of Crown Cork and Seal Company’s 
rolling mills. It replaces manual control. 

Off-size scrap losses have been reduced at least 2% ; 


that’s 40,000 Ibs. of aluminum a year. At the present 
price of foil, this saves $/8,000—several times more than 
the cost of the pneumatic systems. In addition, produc- 
tion has been stepped up about 15%. 

This simple pneumatic system, built around Westing- 
house Air Brake controls, automatically maintains the 
correct air pressure. Operating 16 to 20 hours a day for 
the past year, it has proved to be completely reliable. 

Our experienced engineers will be glad to help you 
design a pneumatic control system for your equipment. 
Just drop us a line. 


Westinghouse Air Brake 


COMPANY 


INDUSTRIAL PRODUCTS DIVISION 
IN CANADA: CANADIAN WESTINGHOUSE CO., LTD., HAMILTON, ONTARIO 


FACTORY BRANCH: EMERYVILLE, CALIF. 
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The new North American 
FJ-2 carrier-based jet fighter 


Production Teamwork puts 
the NAVY FURY in the Air! 


l\ one the many specialists supplying component parts 
for the Navy's new ‘‘Fury”’ Jet Fighter is Parker White Metal 
Company. Parker Die Castings are used on the upper fuse- 
lage door access assembly, fuselage cooling duct system, 
fuel system, air fuel locks, air valves on intake ram, surface 
control system and as components of the highly classified 
gun-camera. Parker Die Castings are economical, strong 
and light weight. Machining is virtually eliminated, thus 
reducing costs. You will find Parker Die Castings highly 
practical from your point of view. Consult with Parker en- 
gineers on your next die casting requirements. Nearly a 
half century of experience is yours for the asking. 





rT a) a Parker White-Metal Company © 2153 McKinley Ave., Erie, Pa. 
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City of Manitowoc installs fifth WICKES steam generator 


To provide a dependable source of power 

for the City of Manitowoc, Wisconsin, the 
Manitowoc Public Utilities Commission has just 
installed a fifth WICKES Steam Generator 
capable of producing 175,000 Ibs. of steam 
per hour at 525 psi. Final steam temperature 
is 750°F. The new WICKES Boiler has 11,600 
sq. ft. of heating surface. It is equipped with an 
economizer and fired by spreader stoker. 











R. E. Cannard — Chief Engineer and General Manager WICKES can fill your requirements for 

all types of multiple drum boilers generating 
up to 250,000 Ibs. steam per hour at pressures 
up to 1000 psi. adaptable to any standard 
method of firing —oil, gas, single retort 
underfeed or spreader stoker. For pressures 
up to 900 psi. with sustained steam production 
up to 35,000 Ibs. WICKES Type A Boilers can 
be shop assembled, ready for immediate 
installation. Write today for descriptive literature 
or consult your nearest WICKES representative. 





THE WICKES BOILER CO., SAGINAW, MICHIGAN recocmzen auauity since 1054 
DIVISION OF THE WICKES CORPORATION 


SALES OFFICES: Albuquerque, N. M. © Atlanta ¢ Boston ¢ Charlotte, N. C. © Chicago © Cincinnati « 
Cleveland ¢ Dallas ¢ Denver © Detroit « Fort Wayne, Ind. ¢ Greensboro, N. C. ¢ Houston © Indianapolis 
¢ Los Angeles * Memphis ¢ Milwaukee ¢ New York City ¢ Orangeburgh, S. C. © Pittsburgh « 
Portland, Ore. * Saginaw ¢ Salt Lake City © San Francisco ¢ Springfield, Ili. ¢ Tampa, Fla. @ Tie 
* Washingon, D. C. 
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Are increased production loads demand- 
ing more than your plant can deliver? 
Here’s how a power company we know 
tackled this problem. The approach used 
may help you, too. 

In their case, demands called for such 
increases that a new station was needed. 
And because the area was so densely 
populated, tight operating economy was 
as much a “‘must”’ as peak productivity. 

The boiler designed to meet these 
needs was built to deliver over a million 
pounds of steam an hour. In this design, 
steam scrubbers and cyclone separators 
literally cleaned the steam to protect 
superheaters from impurities that cause 
overheating and corrosion, and tc help 
turbines keep peak efficiency. By mak- 
ing possible greater water level varia- 


Refili For Plants That Need More “GO” 


tions, in addition, this boiler permits 
larger, faster, safer load swings, while 
other new features assure longer life, 
lower operating costs, more power. 

What approach assures equipment 
advances like these? Combined plan- 
ning by engineering staffs of progressive 
Equipment Builders working with 
power engineers and materials suppliers. 
And for its knowledge of materials—as 
well as the design freedom, strength and 
rigidity of its specialty steel plate, heads 
and shapes—such builders turn to 
Lukens regularly. 

Would you like them to help you? 
For their names, write us today, ex- 
plaining your need. Manager, Market- 
ing Service, Lukens Steel Company, 
402 Lukens Building, Coatesville, Pa. 


World's Leading Producer of 


SPECIALTY STEEL PLATE + PLATE SHAPES - HEADS - CLAD STEELS 


LUKENS STEEL 


COMPANY, 


COATESVILLE, PA. 
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Now- BIG NEWS sap 


IN THE POWER AND , 
HEATING FIELD a . oft 





ee 


MAIL TO TITUSVILLE or IRON FIREMAN AT ADDRESSES BELOW. 


Please send free copy of the new Titusville-Iron Fireman Boiler-Burner 
Unit Catalog. 


Name 


MAIL THIS COUPON 7og@y/ ue 


Fully illustrated, colorful 12-page catalog 
contains complete ete data and specifications Street Address 
* modeis, Seem pe rn 2 _ 
advantages new Titusville- 
Fireman Boiler-Burner Unit. This catalog ~ . City, Zone, State 
ee te Teale hae ae Paige Iron Fireman Mfg. Co. Titusville Iron Works 
; % 3063 West 106 Street, 315 S. Franklin S¢t., Titusville, Pa. 


Iron Fireman Manufacturing Co. 
Cleveland 11, Ohio Division of Struthers Wells Corp. 





Accurate Measurement of 


HIGH 
DIFFERENTIAL 
PRESSURES 





A 






























Heart of the Foxboro Type EH Differential Pressure 
Controller (below) is the heavy-duty stainless steel 
helical measuring element (A) with its alloy-steel 
housing (B). This bly is ted at rear of 





instrument case, the motion of the helical being 
transmitted to the instrument mechanism through a 
friction-free pressure seal bearing. 


...at high statics! 


Differential pressure measurements at ranges far 
above the limits of conventional devices, and at statics 
up to 2200 psig, can be readily recorded and controlled 
by the new Foxboro Type EH Instrument. 

Major chemical companies have employed this in- 
strument to measure pressure loss across fixed cata- 
lyst beds. By operating until a pre-determined pres- 
sure loss indicates catalyst exhaustion, instead of 
shutting down and regenerating on a time cycle, they 
have increased production, cut costs. 

Many large steam generating plants have installed 
Type EH Instruments to control differential pressure 
across boiler feed valves, thus assuring at all times 
that the boiler feed pump is operating at pressures 
high enough above boiler pressure to assure safe 
operation. 

Differential pressure ranges are available from 0-100 
psig minimum to 0-2200 psig maximum. Design of the 
helical actuating element assures precision over the 
entire measuring span. Heavy-duty construction of the 
element and its housing makes operation safe. 

Write for details on Foxboro Type EH Instruments 
for indicating, recording, controlling, transmitting. 












THE FOXBORO COMPANY, 968 NEPONSET AVE., FOXBORO, MASS., U.S.A. 


FOXBORO PRESSURE INSTRUMENTS 


REG U.S 











FACTORIES IN Tas UNITED STATES, CANADA, AND ENGLAND 
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“WORK CLOTHES” SOLVE TOUGH SEALING PROBLEMS 


Seal off your sealing worries with felt ‘work clothes!” 

Above is an OjilFoil seal, used as protective ‘work 

@ clothes” in many machines. It consists of two layers of 
American Felt felt, bonded with three septums of Hycar, the synthetic 
rubber-like substance that is impervious to and un- 

Com Ly affected by oils, greases and the hydrocarbons used in 
hydraulic systems. Such washers can have one, two, or 

three septums, to keep fluids in and seal out water, dust, 

dirt, gases, and retain pressures. If there is no enclosed 


lubricant, the felt can be impregnated with oil or 
grease, to provide long-time lubrication. OilFoil seals 


TRADE MARK 


GENERAL OFFICES: 50 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Lovis, Atlanta, Dallas, San Francisco, are supplied cut to exact dimensions, ready for assem- 
Los Angeles, Portland, Seattle, San Diego, Montreal — PLANTS: 7 7 ; 

Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; bly. For more information, write for Data Sheet No. 11, 


Westerly, R. 1. — ENGINEERING AND RESEARCH LABORATORIES: # : s Ae 
Glenville, Conn. Felt Seals, Their Design and Application.” 
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NICKEL STEEL FORGING .. . a 58,950 Ib. hoist drum 
shaft, 24” in diameter at its widest portion and 
42’ 9” long, produced by Erie Force & STEEL Corp. 
Inspection revealed very fine grain. After being 
normalized and drawn, actual tensile tests in the 
longitudinal direction showed the following: 


Max. Min. 
Tensile Strength 96,500 
Yield Point 71,000 
Elong. in 2” 20.5% 
Red. of Area 





How Erie Forge Obtains 
Superior Properties in Large Forgings 


To develop high tensile and elastic properties other alloying elements, exerts highly beneficial 


in large forgings, such as this giant shaft, by influences. Its strengthening effect on ferrite is 
heat treatment is much more difficult than with independent of carbon content or heat treat- 
smaller forgings. ment of the steel, while its effectiveness in re- 


ducing the rate and temperature of the upper 
transformation, induces better response to the 
necessarily milder heat treatments used. 


For even though dimensions of a large piece 
may allow liquid quenching, section sizes in- 
volved ordinarily limit the cooling rates. 

Nickel alloy steels may help you obtain peak 
performance from vital parts of your products 
or equipment. Send us the details of your prob- 
lems for our suggestions. Write us now. 


Experience shows that superior mechanical 
properties in large forgings depend largely on 
suitable alloy content... 





Fundamentally, that is why the output of 
ERIE FoRGE & STEEL CORPORATION of Erie, 
Pennsylvania, includes scores of large forgings 
produced from nickel alloyed steel. 





At the present time, nickel is available for end 
uses in defense and defense supporting indus- 
tries. The remainder of the supply is available 
for some civilian applications and governmental 
Nickel, either alone or in combination with stockpiling. 
















(uate oF i seavice 


THE INTERNATIONAL NICKEL COMPANY, INC. tex'toncs'x’ 
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Making Steel Dies for Large Thermosetting Plastics Moldings 


Here, a block of tool steel, bottom, is being formed to make the die for a Philco unit air conditioner. The pattern for the die is shown at the top 
Photo courtesy General American Transportation Compan) 
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ASME Publications 


HE American Society of Mechanical Engineers 
conducts what is probably the most varied and ex- 
tensive program of publications carried on by any pro- 
fessional engineering society in this country. 
Probably no one, unless he were to refer to official 
statistics, could make a complete list of every ASME 
publication issued during a given year or currently avaiila- 
ble and in constant use. Because of the variety of these 
publications and the fact that most engineers are engaged 
in their own special fields rather than the entire area of 
practice and technical knowledge represented by the 
Society's interests, few ASME members appreciate the 
full value and significance to the profession and hence to 
the nation of this phase of ASME activity. Without a 
great body of representative and loyal members, this 
service could not be maintained. Because of this mem- 


bership the Society commands public confidence and its 
actions and publications have authority and prestige 
Correspondingly, the influence and effectiveness of the 


services of individual members on behalf of their profes- 
sion are enhanced because of the Society. This two-way 
interchange of giving and receiving affords opportuni- 
ties, benefits, and services, which, in the aggregate, 
amount to vastly more than the sum of their individual 
parts. 

It is common knowledge that publication programs 
such as that in which the ASME is engaged are costly. 
Yet the expense of the ASME publications’ program ts 
met without using members’ dues. 

What is the reason for this extraordinary circum- 
stance? One obvious reason is the fact that ASME 
publications pay for themselves through advertising in- 
come, sales, and subscriptions. This reason stands out 
prominently because the cold figures of income and ex- 
pense are to be found in the Society's financial reports. 

But gratifying as the financial reports may be, they 
fail to reflect contributions in time, money, and services 
for which no accounting can be made. These contribu- 
tions are made by individual members and nonmembers 
and by the companies and organizations which employ 
them. Without these contributions the Society would 
have nothing to publish except news and reports of its 
activities, and the activities themselves, under such 
circumstances, would be too insignificant to command 
support. There would be no Society. 

Consider technical papers, for example. The authors 
of these papers receive no honoraria for their work. The 
expense of preparation and of attending a meeting to 
present the paper is borne by the author or his employer. 


Thousands of dollars of direct and indirect expense in 
time and dollars go into practically every paper pub- 
lished by ASME. Many of these papers could be sold 
by their authors to technical magazines. Yet the authors 
prefer to give their papers to ASME and incur additional 
expense to present them at an ASME meeting. The 
Society meets only the expense of providing a forum for 
presentation, for publishing the paper, and for an or- 
ganization to make these possible. 

As an example of what may be involved in providing 
technical papers for ASME meetings and publications, it 
is reported that a loyal ASME member has spent the 
major portion of his time for six months in planning a 
few sessions and that expense to his employer has 
amounted to several thousand dollars. In addition to 
this there is involved the time and expense contributed 
by each author who has prepared a paper for these ses- 
sions, a sum which cannot be estimated readily. Such 
contributions to the engineering profession would not be 
forthcoming were it not for the fact that thousands of 
individual engineers from coast to coast support a Society 
that provides the forum and the publications through 
which the knowledge of experts is made public for the 
benefit of their fellow engineers. 

But technical papers represent only one segment of the 
ASME publication program. Hundreds of engineers, 
members and nonmembers alike, serve on ASME tech- 
nical committees which produce and maintain dozens of 
standards and codes and organize and report research 
projects of great value. Here again the contribution of 
the Society in dollars to service these projects and pub- 
lish the results is insignificant compared to the total 
expenditures made by the committee men and their em- 
ployers. Here again are Society activities of the highest 
value and importance that are not financed directly by 
members’ dues but by monies from other sources and the 
general income from advertising, subscriptions, and sales 
of the publications through which the results of the 
individual projects are made public. Here again the 
achievements are possible because there exists an engi- 
neering society made up of nearly 40,000 members. 

What are the publications which are made available 
by ASME ? 

The oldest ASME publication is the Transactions, of 
which the Journal of Applied Mechanics is a part. In the 
Transactions are papers contributed by ASME Profes- 
sional Divisions and Technical Committees. These 
papers have been presented at Society meetings and 
divisional conferences, recommended by the sponsoring 
agencies for printing in full, and selected by the Publi- 
cations Committee as being of “‘permanent”’ value. Four 
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of the twelve monthly issues of Transactions, March, 
June, September, and December, contain the papers of 
the ASME Applied Mechanics Division and certain other 
features, such as sections known as ‘Design Data," 
‘Brief Notes,’’ book reviews, and discussions of papers 
previously printed. These four issues constitute the 
quarterly known as the Journal of Applied Mechanics. 

By vote of the members, Transactions, including Journal 
of Applied Mechanics, was placed on a subscription basis 
in 1948. Subscription rates are nominal and do not cover 
the costs. For $4, the member may receive eight Trans- 
actions numbers per year; for $2.50, the four Journal of 
Applied Mechanics numbers; and for $6, the entire twelve 
numbers. Separate annual indexes are issued for each 
of these sections for the benefit of those who wish to bind 
their copies. All twelve numbers are available in cloth 
bound form, with certain supplemental material and 
complete indexes, at a price of $7.50 to members. Items 
on the members’ dues bill afford an easy means of sub- 
scribing to Transactions. 

Every ASME Student Branch receives gratis all twelve 
numbers of Transactions and a copy of the annual bound 
volume. Depositories of bound volumes of ASME 
Transactions are maintained free of charge in important 
public and institutional libraries all over the world, and 
the list of Transactions subscribers contains the names of 
dozens of company, special, and public libraries. Hence 
for reference purposes ASME Transactions are available 
in practically every important engineering center. The 
annual bound volume of ASME Transactions contains 
more than 2000 pages. 

The principal means by which the Society keeps in 
touch with its individual members is the monthly maga- 
zine, MECHANICAL ENGINEERING. Every member re- 
ceives MecHaNicaL ENGINEERING as part of his dues, 
although income from advertising, sales, and subscrip- 
tions of all ASME publications is sufficient to cover all 
publication expense without drawing on dues income. 
Mecnanica ENGINEERING is a technical and news maga- 
zine, containing most of the features customarily found 
in such publications: Special articles, editorials, book 
reviews and book notes, a department of general engi- 
neering interest called “Briefing the Record,’’ another, 
‘*ASME Technical Digest,’ which contains digests of 
ASME papers available in Transactions, Journal of Ap- 
plied Mechanics, or as ASME preprints, the actions of the 
ASME Boiler Code Committee, correspondence and com- 
ment, and the ‘‘ASME News,"’ devoted to Society meet- 
ing programs and affairs, other notices of general engi- 
neering interest, and advertising. 

Because ASME members’ interests are widely diversi- 
fied, the text pages of Mecuanicat ENGINEERING are 
fairly general in character. An attempt is made to use 
ASME papers that have wide and novel appeal with the 
object of bringing to the attention of readers, develop- 
ments in fields in which they may not be directly en- 
gaged. The source of most of the special articles is the 
vast store of papers presented at Society meetings and 
divisional conferences. Cross fertilization of ideas from 


one field to another is a prime objective in making the 
choice of the papers printed. 
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Two other ASME publications are available to ASME 
members without cost but on request: The ASME 
Membership List, issued approximately every two years, 
and the ASME Mechanical Catalog and Directory, a 
valuable classified list of all producers of mechanical 
equipment supplemented by a section of ‘‘condensed 
catalogs’ of manufacturers and a complete catalog of all 
ASME publications. 

ASME meetings and division conferences make availa- 
ble about twice as many technical papers as the Society 
can afford to print in full in its periodical publications. 
As a supplemental means of publishing this vast volume 
of material other means are used. For every scheduled 
paper received in time for processing a preprint is issued. 
Most of these are in mimeographed or similar form. A 
few are preprinted from Mecuanicat ENGINEERING, 
Transactions, and the Journal of Applied Mechanics 
Members may purchase these at the meetings or by mail. 
Digests of all of these preprints, with order form, appear 
in MecnanicaL ENGINEERING. Every preprint is in- 
dexed by the Engineering Index Service, Inc., and is 
available in the Engineering Societies Library. As soon 
as a year’s output of ASME preprints, not printed in full 
in the Society's periodical publications, is complete, 
the Library binds the entire set. Included in this set 
are the manuscripts of ASME papers not available in 
any other form. Photostatic copies of any of these pre- 
prints and manuscripts may be purchased, and a complete 
list of the contents of these library volumes will in the 
future be published with the other ASME indexes. 

For the convenience of members who wish to order 
copies of ASME preprints, books of coupons may be 
purchased; and with the 1953-1954 bill for dues each 
member will receive 10 special coupons free of charge. 

Another ASME periodical publication to which mem- 
bers may subscribe at reduced rates is the Applied Me- 
chanics Reviews, which contains a brief summary article 
every month and signed critical reviews of articles and 
books published the world over. This highly valua- 
ble publication is financed by subscriptions and subsidies 
from government and private sources entirely outside 
the Society's regular budget 

Several ASME Professional Divisions hold annual con- 
ferences at which the payment of a modest registration 
fee entitles the registrant to preprints of the papers and of 
the proceedings, if such a volume is issued. These pre- 
prints are treated like all other ASME preprints and the 
proceedings may be purchased by members who did not 
attend the conferences. 

Every year sees substantial additions to the long list of 
special ASME publications—-codes, standards, reports, 
bibliographies, biographies, and other books and 
pamphlets. Notices of these publications appear in 
MEcHANICAL ENGINEERING and in the catalog of ASME 
publications. Members may purchase them at substan- 
tial discounts. Copies of the most important of these 
publications are on display at every national meeting. 
They make an impressive display and should be a source 
of pride to every member who sees them, when he realizes 
that his support of his Society makes this service to the 
engineering profession possible. 








Light-Alloy FORGING—DESIGN 
and PRODUCTION PROBLEMS 


As Related to Heavy-Press Operations 


By A. E. 


FAVRE 


CHIEF PRODUCTION ENGINEER, FORGING DIVISION, ALUMINUM COMPANY OF AMERICA, CLEVELAND, OHIO 


INTRODUCTION 


T A meeting of engineering and production representatives 
from leading aircraft builders about a year ago at the 
Aluminum Company of America’s Cleveland Works, 

the author presented an outline of the progress up to that time 
on light-alloy forging practice. The occasion was the inspec 
tion of the 15,000-metric-ton forging press which was just 
going into production at that time. Only a few parts had been 
produced on the press, and the discussion necessarily was con 
fined to general principles governing good forging and dic de 
sign and to the extensive experience that had been accumulated 
in the manufacture of forgings on smaller hydraulic presses up 
to 3000 tons capacity 

The present paper represents a progress report rather than an 
authoritative document on the design and production of large 
press forgings. During the past year we have constructed 
dies and have produced some thirty or more different parts 
on the 15,000-metric-ton hydraulic press, processing more than 
5,000,000 Ib of metal through it. It is the result of that experi 
ence and its implications for the future which will be dis 
cussed. Additional progress reports should be made in the future 
as press operators gain knowledge and experience from the use 
of their equipment 

The product from these presses, of course, will be used mainly 
by the aircraft industry—that will be true at least for a long 
time to come. Aircraft manufacturing is a dynamic industry 
The obsolescence rate is exceedingly high, and radically new 
ideas in design and construction are the order of the day. The 
main problem of the press operator in serving such an industry 
will be to keep pace with it, i.¢., to maintain a sufficient degree 
of flexibility in his operations so that current progress can be 
translated into practical and economic engineering contribu 
tions before service requirements and design changes kill the 
job in its early stages. Such a task is never an easy one when the 
tools of production are heavy and expensive in time and money 
This challenge can be met successfully only by the closest and 
most co-operative relations between the aircraft builders and the 
suppliers of these large light-alloy press forgings. That neces 
sity has been emphasized many times before this, but needs to be 
reiterated often 


GENERAL FORGING CONSIDERATIONS 


Most of Alcoa's experience until recently in the production of 
light-alloy airframe forgings has been on hammers, from very 
small units of 2000 or 3000 Ib up to hammers of 35,000 and 40,- 
000 Ib capacity. In addition, many small and medium-sized 
forgings have been produced on mechanical forging presses 
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up to 2500 tons capacity, and on hydraulic presses of 1500 to 
3000 tons 

All the recommended design proportions and related engi 
neering standards as set forth in the company’s design manual 
have been established primarily on the basis of hammer fabri 
cation. Since March, 1952, when the 15,000-ton hydraulic 
press went into production, some 30 or 40 sets of new press dies 
have been constructed and quite a number of large hammer 
dies have been adapted for press production. In all, more than 
5,000,000 Ib of metal have been processed, in the course of which 
a considerable amount of valuable data and experience have been 
accumulated. It is largely on the basis of this accumulation of 
data and experience that this paper has been prepared 

While we are by no means able at this time to present design 
factors and standards which can be applied generally to press 
forging practice, nevertheless there are certain clear indications 
which can be brought out and which should be of definite as 
sistance to those responsible for the engineering design of large 
light-alloy press forgings. In general, results obtained have 
been quite encouraging from the standpoints of surface quality, 
dimensional uniformity, reduction of required draft angles, 
ability to produce thinner webs and ribs, and increased dic life 
No improvement over hammer forgings has been noted in me 
chanical properties or metallurgical quality and none was ex 
pected 

Surface quality has been improved greatly as evidenced by 
greater smoothness and freedom from laps, folds, and other de- 
fects which have to be chipped out between hammer operations 
or ground out and polished in final inspection, The reason for 
this is that the forging is blocked or finished in a single stroke 
of the press so that the small abrasions and slivers, developed as 
a result of repeated hammer blows, which never hit twice in ex 
actly the same place, are avoided 

Dimensional uniformity from forging to forging has been 
better than expected. Dies are designed so that they come to 
gether and, although they sometimes do not do so in hydraulic 
press operations, a high degree of uniformity in total pressure 
and unit pressure docs exist from forging to forging so that if 
temperatures, dwell, and lubrication are controlled accurately, 
the resultant dimensional uniformity should be good, The 
problem of controlling all of these factors, however, is not al 
ways casy and requires constant effort and refinement 

Draft angles which are standard at 7 deg and are rarely less 
than § deg in hammer-forging practice can be reduced easily to § 
deg, 3 deg, or even less, in press-forging. There are numerous 
reasons for this, the most important being the ability to in 
corporate knockouts in the dies, which is not practical in ham- 
mer dics 

Thinner webs and ribs seem definitely to be in the cards for 
forgings manufactured on presses, although perhaps not so thin 
as the aircraft designer could use and would like. Reduced 
draft angles are partially responsible for such improvement 
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Superior lubrication, higher die temperatures (not practical 
with hammer dies), and “‘dwell,’’ under pressure are other im 
portant factors contributing to this result 


DEFLECTION STUDIES ARE NECESSARY 


The results of our experience with die life during the past year 
on the 15,000-ton press have been gratifying. On the other hand, 
we are afraid this may not be quite representative of what can be 
expected in the future. There have been no major die failures, 
although a large hard platcholder was broken as a result of an 
operating error. Since few jobs have been produced in any sub- 
stantial volume, our dic mortality record cannot be taken as an 
index of future experience. We have been careful and meticulous 
about our setups, which fact has been reflected in the costs 
as some of our customers are prone to remind us. If the setup 
looks difficule or hazardous, deflection measurements are taken 
under pressure in order to stay within safe limits. We believe 
that such deflection studies will be of major importance in the 
successful operation of the 35,000 and 50,000-ton presses, as the 
concentration of die stresses on such machines casily can reach 
such magnitudes that no material can avoid failure 

Usually it will not be possible to provide ‘‘spare’’ or ‘‘re- 
serve’ die equipment for these large complex forgings. The 
cost in time and money will be too great, and spare equipment 
is not an answer to the problem anyway. If the original can 
be broken, so also can the spares, and in the end it will be 
necessary to climinate the cause, which can only be done 
through a knowledge of what is happening. 

Inasmuch as thin web sections with thin ribs are so insistently 
desired and sought by aircraft designers, it is in order at 
this point to examine some of the major factors which control 
the producibility of such design proportions. Such matters are 
joint responsibilities of the designer and the forging manufac 
turer, so that a co-operative approach between these two is most 
essential to any constructive result 

The conditions which must be achieved to produce forgings 
of relatively large area having thin web sections and narrow 
ribs to fairly precise dimensions may be summed up “‘reduction 
and control of required unit forging pressures."’ Far too much 
emphasis frequently has been placed upon press “‘size’’ or “‘ca 
pacity’’ in the belief that extremely high pressures will produce 
a complex forging in any size. No amount of pressure will 
cause metal to flow if the conditions are not right, and no 
press, however powerful, will produce a thin web panel if the 
forging and the dies are designed improperly. The whole secret 
of such production lies (#) in proper forging design, (4) in 
proper dic design, and (¢) in proper production practices. The 

objective to be sought after and achieved in all three of these 
is the reduction of necessary unit pressures to the absolute mini- 
mum required 





758, BOXED-IN TYPE FORGING 


If a press has a capacity of 50,000 tons and a forging requires 
40 tons per sq in, to make, the machine can produce a piece only 
about 35 in. square. However, if by skillful design and fabri 
cating practices this required pressure can be reduced to 15 
tons per sq in., the press can fabricate a panel about 30 X 100 
in. In other words, a 50,000-ton press becomes equivalent to 
approximately 150,000 tons; or looked at another way, it may 
be reduced in effectiveness to approximately 15,000 tons 








REDUCING UNIT PRESSURES 





Now what are some of the things which the forging designer 
can do to assist in reducing the unit pressure necessary to pro 
duce his forging? Thin webs particularly in “‘boxed-in"’ sec 
tions, Fig. 1, tend to “‘freeze’’ between the die surfaces and 
create enormous resistance to flow, consequently building up 
excessive die stresses. If relief can be given by providing 
‘‘punchouts,"’ some place is provided for the excess metal to 
flow, which not only makes a thinner web possible, but greatly 
reduces the required pressure. Sometimes the designer cannot 
allow a punchout, but perhaps can arrange the rib dis 
position so as to avoid completely boxed-in sections and 
trapped metal. The point is that something can be done if the 
problem and the necessities are understood. A designer, bent 
upon maximum weight reduction, often will specify and in 
sist upon very small fillet radii between web sections and adjoin 
ingribs. Frequently he defeats his own purpose in so doing, be 
cause the resistance of metal flow into the ribs is so increased 
that greater web thickness is required, or at least, in produc 
tion the web section always will tend to run over the drawing 
limits. These are only typical examples of what is meant by 
forging-design responsibility 

The forging-die designer faces still another set of responsi 
bilities—but all with the same general objective, i.e., to reduce 
required unit pressures. He must determine the number of 
blocking dies and design the impressions in each, always with 
the idea in mind of providing the minimum resistance to flow 
and the optimum distribution of metal for the next operation 
He must determine the type of original stock or preformed 
shape, whether to use sawing, bending, or perhaps hand-forg 
ing as a preliminary operation. Gutter and flash design and 
flash removal are of extreme importance. Character of die sur 
face has a great effect in reducing or increasing resistance to 
metal flow. Properly polished dies are very helpful—even 
plating may be warranted where practical 

In the actual production phase of the process, additional 
groups of controls and practices must be observed—but all 
again with the over-all objective of promoting a smooth flow 
of metal and holding unit-pressure requirements to a minimum 
Temperature of stock, temperature of dies, and lubrication of 
dies are major factors here. The hotter the dies, the lower will 





































CORRESPONDING HEIGHTS APPLY 
TO CORNERS AT DIF FERENT 
LEVELS. 


“Ul ppm, 





PARTING LINE 


ROUND ENDS OF N TAPERED RIGS USE | HEI HT 
RIBS TOFACILITATE at THE ®/5 POINT ASS: 
FILLING THE DIE. rrelng 42 dt 


w3xRe 
, 


H 


| 
H 
> he c -4 
<PARTING UNE PARTING LINE 











=p 


MINIMUM CORNER RADIU 
}— OF BOSSES WIDE FLANGES, 





MINIMUM EDGE RADIUS | 
OF RIBS. 


-+ 





CORNER RADIUS, IN. 



































2 4 > 
H-HEIGHT OF EDGE ABOVE PARTING LINE, IN. 


FIG. 2 RECOMMENDED MINIMUM RADII AT CORNERS AND EDGES 
FOR ASSURING GOOD METAL FLOW AND TO OBTAIN SATISFACTORY DIE 


LIFE 





USE FILLET RADIUS R 
MINIMUM AROUND 
[ BOSSES, HUBS AND 


LO 








\ J R LUGS 
NOTE: WHEN AIS GREATER <8 H 


THAN 3x"B" INCREASE Rc / p2p 4 ES CPPOONS MISS 
/ CONFINE METAL FLOW 


; fe] FROM THE WEB USE 
H= 





(~ Rc 2 FILLET RADIUS Rc 
wee: See: ae MIN 


USE Rc FOR MIN. RADIUS IN SIZES OF FILLET 


PLAN VIEW WHETHER WEB procehicn ng & yah 
IS CONFINED OR NOT 


HEIGHT OF THE RIB 
| ASM 
(a iN: 
ifs 
Ho 


(OR BOSS) ABOVE 
THE NEXT LEVEL ON 
WHEN OPPOSING RIBS DO NOT CONFINE 
THE WEB, USE FILLET RADIUS R, MIN 
23 





THE FORGING 





MINIMUM FILLET 
F WHERE METAL IS 
CONFINED - 

. \ 
Re \-R 
MINIMUM FILLET 
WHERE METAL IS 
+A, NOT CONFINED © 
i 2. $5.8 t 2, eS 
H-HEIGHT OF RIB (OR BOSS), IN 





— 


























FILLET RADIUS, IN 


























FIG. } RECOMMENDED MINIMUM FILLET RADII ON RIBS AND BOSSES 
IN CONFINED AND UNCONFINED METAL OF DIE-FORGED ALUMINUM 
PARTS 


695 


be the flow resistance, generally speaking. However, the hotter 
the dies, the greater is the problem of die lubrication and also 
the problem of maintaining certain dimensional tolerances, 
so in the end it all comes down to a proper balance of many fac 
tors which can be determined only by trial and experience. As 
stated previously, at this stage we cannot set down definite 
standards giving practical design proportions and production 
tolerances. However, it is possible to outline, at least tenta 
tively, our present ideas 

It must be thoroughly understood-as it surely is—that very 
thin sections such as those contemplated for integrally stiffened 
wing panels are not considered, in the foreseeable future, as 
being practicable, or even possible, as forged. Such sections, 
i.¢., 0.060 in. to 0.120 in. can be achieved only by subsequent 
machining. When we speak here of ‘‘thin web sections as 
we mean sections from about 0.140 in. to 0.225 in. We 
although 
heavily 


forged,” 
have produced nothing as low as 0.140 in. as yet, 
we have produced some webs at 0.180 in. in rather 
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restricted sections without punchouts, up to about 100 sq in 
in area, the total area of the forging being perhaps 300 to 450 
sq in 


DESIGN PROPORTIONS 


Figs. 2, 3, and 4 indicate proportions that are used currently 
for hammer fabrication of large airframe forgings. It is be 
lieved that for general purposes, in so far as hydraulic-press 
fabrication is concerned, these proportions could be reduced 
by approximately 25 per cent. However, it should be empha 
sized that cach design, for the time being, should be given in 
dividual consideration until such time that sufficient experience 
is obtained to permit publication of definite design data and 
limitations 


TOLERANCES 


Tables 1, 2, 3, and Fig. § indicate tolerances that have been 
established in the past for airframes produced on hammers 
There are common factors affecting tolerances for hammer and 
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hydraulic-press methods of fabrication. With proper control of 
stock volume, stock temperature, die temperature, lubrication, 
and surface condition of dies, die closure, length and width 
tolerances can be held toa minimum. We have set up controls 
to hold these factors to fairly narrow limits and hope to achieve 
still closer control of these variables in the future. 

Deflection of dies and of the press bed will affect die closure 
tolerances; therefore deflection should be held to a minimum, 
not only to improve tolerances but also to prevent die breakage 
and damage to equipment 

The control of mismatch tolerances must be given considera- 
tion. Factors affecting mismatch, especially on a nonsym- 
metrical forging, are necessary clearances between the ram and 
guides of the equipment, the variation resulting from die-sinker 
tolerances, and the differences in temperature between the top 
and bottom dics. Proper design, control in setup of dies in 
properly guided holders, improvement in dic-sinking technique, 
and ways and means of establishing uniformity of die tempera- 
tures between top and bottom dies will all contribute in holding 
the mismatch tolerance to a minimum 

Forgings having thin webs and thin ribs, together with small 
draft angles, present definite problems in straightening In 
producing such parts, warpage is apt to occur during the forging 
operation and during heat-treating. Relying upon die or hand- 
straightening, or a combination of both, we have found it dif- 
ficult to hold such forgings to a very close straightness toler- 
ance. The ejection from dies of thin-web forgings with small 
draft angles can result in distortion or even piercing of forgings 

Forgings having very small draft angles present a problem of 
removal from the straightening die and we may have to resort 
to the use of mechanical ejectors. Such ejection may cause a 
bow and we may have to hand-straighten after die-straighten- 
ing. These problems which confront the forging producer will 
have to be worked out as we progress. They are not insur- 
mountable and, perhaps after we have gained more experience 
along these lines, we will be able to produce forgings with thin 
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ingot. The working of ingots by forging, employing a variety 
of working cycles, appears to be a desirable method of produc- 
ing stock for large-press forgings. Sufficient working, along 
with the desired grain orientation, can be accomplished by 
utilizing such preformed or preforged shapes from ingot. 

The forging stock is produced under closely controlled prac- 
tices, the details of which are beyond the scope of this pres- 
entation. However, great care is employed in ultrasonic in- 
spection of forging stock, including the inspection of preformed 
shapes. It is important that forging stock be inspected to a 
high level of quality because the forging process will not change 
substantially the quality level inherent in the stock. It is 
important to the producer, therefore, to detect unsatisfactory 
stock and discard such stock at early stages of forging process- 
ing so that effort is not expended on poor-quality stock which 
ultimately might result in poor-quality forgings 

Intermediate or “‘in-process’’ inspection of forgings occurs be- 
tween successive forging operations. This is a further safe- 
guard of forging quality. Through these methods of control, 
it is believed discontinuities associated with ingot unsound 
ness have been largely eliminated. We have confidence that 
ingot and stock quality in the sizes required will not be a limit- 
ing factor in the production of large die forgings to be pro- 
duced on 35,000 and §0,000-ton presses 
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ALLOY FORGEABILITY 


The relative forgeability of aluminum alloys affects the prob 
lems of production and, therefore, is directly related to the cost 
Fig. 6 shows relative forgeability of 


of such production 
Such curves are ob- 


several commonly used forging alloys 
tained through a measurement of the deformation of specimens 
with known energy absorption or through testing a tensile 
impact specimen at modified elevated temperature. It will be 
noted that the relative forgeability improves markedly with an 
increase in temperature. The normal forging temperature for 
most alloys is about 800 F, cracking or rupturing occurring if 
the forging operation is performed substantially higher or 
lower than this value 

The forgeability of an alloy determines to a large degree the 
number of blocking operations required in order to attain a 
shape suitable for forging to size in a finishing dic. Thus the 
more difficult an alloy is to forge, the greater the number of 
operations required to deform the forging stock sequentially to 
its desired shape. An alloy that is relatively easy to forge, 
such as 25S alloy, should require fewer operations and fewer 
dies than the same part forged in 75S alloy. Obviously, this 
has a direct influence on the cost of the finished forging. As a 
general statement, the higher-strength forging alloys have 
poorer forgeability «nan the lower-strength alloys. There 
fore the forging designer should not specify an alloy of rela 
tively difficult forgeability unless he requires the higher me 
chanical properties for that particular application 


DIE SINKING 


Steel procurement and the sinking of large dies at present is, 
and for some time to come will be, a serious problem. At 
present we are having difficulty in obtaining sufficient dic 
sinking sources for our present requirements on the 15,000-ton 


hydraulic press. Die requirements for the 35,000 and the 50, 


000-ton hydraulic presses will be greater, so additional and 
larger dic-sinking machines must be designed and built in suf 
ficient numbers to provide for the necessary die requirements of 
It must be brought 


forging producers throughout the country 
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out that some forging designs could be of such a nature that 6 
months conceivably could be required for the construction of a 
set of finisher dies only, assuming that a dic-sinking machine is 
utilized 8 hr a day for 6 days a week. If the complexity of the 
design is such that two or more blocking dies would be re 
quired to produce the forging, it would necessitate a large dic 
sinking machine for cach operational die, and the utilization of 
cach machine would be consumed for practically 6 months 
With all the aircraft companies going to larger and closer-toler 
anced forgings, it is apparent that a sufficient number of large 
machines will have to be constructed so that necessary dic 
sinking capacity will be available. This, added to the pro 
curement time of die blocks, will extend delivery of forgings far 
beyond anything which we have known co date, The sooner 
dics can be designed and constructed for the large presses, the 
quicker we will all obtain experience in fabricating large forg 
ings; and the sooner we design forgings for the large presses, the 
sooner machine-tool builders will design and construct machines 
for sinking large dics 

Some consideration must be given to the quality of die blocks 
Forgings with deep ribs or deep locks that extend to the center 
of the die blocks reach a portion of the steel that is not as sound 
as that which is within a few inches of the surface. The im 
provement of dic-block quality can minimize die breakage, 
thereby contributing to the reduction of that hazard 

In an effort to obtain additional die sources, we expect to 
place on order four sets of cast dies with cavities cast in. We 
are going to conduct experiments in both cast stecl and nodu 
lar iron, and as soon as these dies are received, we plan to evalu 
ate the use of such cast dies, with the hope that it may result in 
another source for die material and also possibly a reduction 
in die-sinking time 


MACHINING 


Probably some mention should be made here about the ques 
tion of machining large forgings as there has developed a great 
deal of discussion on this general subject in connection with the 
heavy-press program. The remarks on the subject will be con 
fined entirely to what has been called “in-process machining.” 
Because even that term has been interpreted variously, con 
sideration will be limited further to such intermediate machin« 
operations as the forging producer may find practical and de 
sirable in producing his finished forgings. It is not meant to 
include, for instance, the reduction of web thicknesses down to 
dimensions of 0.060 in. to 0.090 in. Such operations represent 
an entirely different problem which is in no way the subject of 
this paper 

By in-process machining, is meant, for example, machining 
operations necessary to reduce massive sections so as to ob 
tain effective heat-treatment of 75S and 14S forgings to the T6 
condition. The possibility is suggested of machining webs and 
fillets in boxed-in sections between forging operations in order 
to reduce unit pressures required in producing forgings to de 


sired size. This might be economical particularly in short runs 


RESIDUAL STRESSES AND DISTORTION 


The problem of unexpected changes in dimensions sometimes 
encountered during machining of aluminum-alloy forgings rc 
quires some comment. These changes are commonly referred 
to as distortion and they may cause airframe manufacturers 
trouble during extensive machining operations of large dic forg 
ings. Such dimensional changes may be due to localized over 
heating during machining of the part, redistribution or relicf 
of residual stresses imposed during heat-treatment and, perhaps 
most important, exceeding the yield strength of the part 
by improper chucking or machining fixtures, or by exces 

Continued on page 718 








The CURRENT STATUS 
of ENGINEERING SUPERVISION 


By F. R. BENEDICT 


ASSISTANT ENGINEERING MANAGER, WESTINGHOUSE 


NDUSTRY now is beginning to feel the full impact of tech- 
nical developments of the last war, and today we begin to 
recognize the unmistakable signs of a new era. In this 

new age management will run the full gamut in achieving eco- 
nomic objectives that are such an integral part of our industria] 
system. The applied technology that will be required to hold 
enginecring position in industry is in a continual state of 
change, and careful evaluation indicates that industrial progress 
will require a higher proportion of engineers with advanced 
and specialized training, than has been required in the past 

Enginecring supervision has the major portion of the load in 
applying and directing the technology that will enable business 
to meet its objectives in this new age of progress. The execu 
tive branch also must organize all levels of management so that 
planned objectives may be attained 


MANAGEMENT DEVELOPMENT 


The business system involves the activities of people. Any 
person who is misplaced in the system is a liability—there are 
no exceptions! Management must initiate plans that, when 
properly executed, will result in the best utilization of the 
personnel within the organization, both management and 
workers. 

A broad approach to this problem indicates that a comprehen 
sive management-development program is an essential part of 
long-term business planning. It is logical to start execution of 
plans at the highest levels of the organization in order that the 
elements of execution may be passed down from one level of 
management to the next below, making it possible for the 
executive branch to evaluate the results of its planning at all 
levels. Four basic steps should be taken: 

Organizational Needs Should Be Determined. The business must 
first establish that its organizational structure meets its present 
needs. To do this it must determine exactly what is required 
in each position. This analysis should include a description of 
each position, specifically defining function, responsibility, and 
authority. 

Position requirements are an essential part of position de 
scription. Education, background, experience, specialized 
training, and personal characteristics required in cach position 
should be established realistically. The personal characteris- 
tics required in a position for successful job execution are most 
difficult to determine and it must be recognized that a perfect 
combination of characteristics in one person is nonexistent 
Each position requires heavy weighting in certain characteris- 
tics only and these weightings must be impersonally, yet ac 
curately established, so that jobs may be filled from available 
candidates. Establishment of position requirements demands 
absolute impartiality 

Business Should Analyze What It Has 
and perpetuation of a business doesn't just happen 


Successful operation 
it must be 
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planned. An essential clement in this planning is the appraisal 
of the qualifications of its present management personnel with 
respect to adequacy in present position, deficiencies that should 
be remedied, and potentials that can be used to better advantage 
A proper evaluation would point up a man’s best results, best 
methods, and best personal attributes, as well as those which 
constructive action will help him correct. The facts, upon 
which such an appraisal is based, must be accumulated and 
judged by a group of impartial superiors who have intimate 
knowledge of the man and his work 

An appraisal is not complete without an objective review 
with the man being appraised. Good work deserves honest 
recognition; marginal or poor performance must be corrected 
Counseling to improve areas of difficulty or omission is a most 
critical assignment and the problem must be handled honestly, 
objectively, and strictly on facts. It is our experience that 
supervisory counscling requires individual or group guidance 
and an appraisal program should include the development of 
counseling aids based on the best experience available in this 
field 

Latent management potential in the nonsupervisory organiza- 
tion also may be identified by appraisal. Such appraisal may 
well form the basis for selecting candidates for basic manage- 
ment training on a plant-wide scale 

Business Should Inventory Its Management Resources. The defi- 
nition of positions and evaluation of personnel make it possible 
to inventory accurately the management assets of the business 
With such material available, long-range planning is placed 
on a sound basis and reorganization and expansion to meet 
the needs may be carried out in an orderly manner. To assure 
the proper filling of vacancics that may occur in critical posi 
tions Many companics use renlacement tables which identify 
the best available replacement 

Business Must Activate a Program of Guided Development. The 
findings in the preceding steps will indicate both the strengths 
and weaknesses in management. As analysis is on the individ- 
ual and his job performance, correction of deficiencies is natu- 
rally an individual action. Factual discussion with encourage 
ment and planned guidance will nearly always result in an im 
proved situation 

After an intensive period of research and trial the author's 
company placed in operation a management-development pro- 
gram based on the foregoing fundamental steps. The program 
was introduced over a year ago, and has been applied to all 
levels of management—covering more than 5000 individuals 
Soon after being introduced it was realized that there actually 
were two steps to the program: (@) procedures and (4) fol- 
low through. 

Management reflected a broad recognition of timeliness and 
value, and the individual response was enthusiastic and satis- 
fying. Individuals welcomed the opportunity to define their 
responsibilities more specifically, and even more so to discuss 
their over-all performance with their superiors. The reaction 


pointed up the neglect of these basic management fundamentals 
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and definitely indicated the need for follow through. We were 
at a loss to define clearly a program of follow through, until we 
realized that the appraisal reviews with each individual might 
provide such information, as each reviewer tried to develop 
the help that the individual desired from the company 


CLASSIFICATION OF INDIVIDUAL DESIRES 


An analysis of our appraisal material gave us some surprising 


results. The individual desires classified as follows: 


Per cent 


Guidance 31 
Management training 28 
Communications 
Training in specific fields 
Job rotation 

Education 

Special assignments 
Public speaking 
Technical societies 


Suggested reading 
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The first three items, guidance, management training, and 
communication, cover about 75 per cent of the expressed need 
While they indicate both individual and group need, they are 
the ones which most critically affect the supervisor in his job 
We feel that we have a clear mandate to develop and supply ma- 
terial and techniques that will meet the indicated needs, dis- 
tributing our effort realistically on the basis of the weighting 
factors. 

From this analysis it is apparent to us that individuals want 
co-operative assistance and guidance in their problems 

We see too that they want to become more proficient in 
management. We are too prone to assume that good manage- 
ment techniques are passed down to job candidates from the 
supervision above, for this is not always the case. While 
experience is still a fine teacher, management cannot risk the 
placement of an insufficiently or improperly trained supervisor 
in an important position, for irreparable mistakes may be made 
in the first few weeks of job administration. 

This survey also points up the fact that individuals want 
better communications, particularly in reference to policy mat- 
ters. It is imperative that management policies be delineated 
carefully and a setup established to furnish all levels of super 
vision with the basic policies that they are expected to adminis- 
ter and to keep the supervisor up to date policywise through 
immediate notification as changes occur. 

We have found that most of the less heavily weighted factors 
of need are really individual things that require doing in in- 
dividual cases. Implementation of individual development on 
a company-wide scale would require the isolation of one ‘‘key 
common eclement”’ to direct our planning and action. We be- 
lieve this key to be counseling and day-to-day guidance. We 
are studying this problem very actively at the present time with 
the idea of establishing uniform counseling aids that will apply 
throughout the corporation 

Training in management principles—for people already in 
Management positions—is more applicable on a group basis 
Our basic task is to prepare a program of administrative manage- 
ment dealing with fundamentals and functions of management 
such that it can be applied at the local level. Our studies so 
far indicate that case discussion techniques may aid the program 
materially. 

The other factors are primarily those of individual need 
Rotation, a method of guiding the work experience of individ- 
uals, should have definite objectives and a sound policy guide 
We have established workable principles of rotation and cur- 
rently are trying them out in one division by transferring nine 
men from their specialty to an entirely different function: for 
example—engineering to manufacturing, and so on. The 
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results to date are very satisfying and there is a great deal of 
enthusiasm for it. 

For many years we have had a Graduate Study Program in co- 
operation with leading universities, and more than 2700 have 
enrolled for advanced training, with over 250 going on to mas- 
ter’s and doctor's degrees. This year the University of Pitts- 
burgh accepted the challenge of developing a special course in 
business administration to be taught on an advanced basis for 
graduate engineers. Over 150 men, of which many are man- 
agement people, are now in attendance. It is hoped that we 
may extend this program to all of the eleven participating uni- 
versities in our graduate study program and believe that it 
might readily answer a widespread need in industry 


ENGINEERING SUPERVISION 


In engineering, the supervisor has a number of attributes in 
common with the foreman in manufacturing: (1) He must 
weld a number of individuals, comprising different levels of 
age, training, and experience, into an efficient operating group 
(2) He must get the work out. He accomplishes objective (1) 
individually within the confines of his own responsibility and 
authority; item (2) he does co-operatively, for a designer's work 
is not done until the design is manufactured and in satisfactory 
commercial service 

The line-engineering supervisor's main job is to plan and ad- 
minister work patterns so that his engineering group produces 
to meet definite objectives 

A few of the major responsibilities that the supervisor must 
discharge successfully follow: 

| Evaluate and apply enginecring manpower effectively. 

2 Prepare work schedules 

3 Assign work loadings 

4 Evaluate current products and assist in selection of new 
products. 

5 Plan minor and major development on current products 

6 Long-range planning—development leading to new and 
improved products 

7 Cost reduction on all products 

8 Design of current products. 

9 Development on current or new products. 

10 Administration of development funds for development 
under his responsibility 

11 Engineering verification of all projected commercial de- 
velopments. 

12 Customer order development-—special designs 
modifications to meet customers’ requirements, 

13 Correction of field troubles, 

14 Enginecring assistance on application of product 

15 Prepare product and application information 

16 Prepare instruction books 


major 


Probably the most important single clement that first-line 
supervision has to contend with today is manpower and its 
proper application. While our management development 
program is designed to develop supervision at all levels we also 
are analyzing actively the problems of first-line supervison to 
determine what steps are necessary to more fully utilize trained 
engineering personnel. The current shortage of enginecring 
graduates, coupled with the present high level of activity, makes 
it imperative that we exhaust every possibility for delegating 
routine technical and nontechnical effort of engineers to techni 
cians and clerks, who are more readily available. 

This problem was approached from an analytical point of 
view, taking one of our highly loaded engineering sections as 
an example, with the objective of establishing factual answers 
to the following questions: 


1 What jobs or parts of jobs now done by graduate engineers 





700 


could be delegated to a clerk or nonprofessional technician with 
a net saving in the engineers’ time? 

2 How many man-hours of enginecring time could be saved? 

3 How many man-hours of supporting help are needed? 

4 What are the training and experience requirements of that 
supporting help? 

First, the entire engineering group was briefed on the purpose 
and procedure for the survey. Our objectives were twofold: 
(4) To prevent a bottleneck in engineering—but more impor- 
tant—to make it possible for the engincering department to 
spend the necessary time on design, refinement, and development 
of our apparatus; (4) to provide a more interesting and satisfy- 
ing job for the engineer 

Information was collected for a two-weck period, during 
which cach engincer indicated the proportion of his effort chat 
could be delegated to a technician or a clerk. The delegated 
activities then were analyzed to determine the number of tech- 
nicians and clerks needed to absorb the delegated work properly 
Technicians and clerks were assigned on a trial basis and actual 
savings in engineer time established. Our studies are not 
yet complete but preliminary evaluation indicates that attaina- 
ble objectives lie between 15 and 30 per cent savings in engineer 
time, depending on the type of engineering operation under 
study. 

From this simple but detailed survey we also developed basic 
training, experience, and personality requirements for the tech- 
nician and clerical positions 

As a general pattern it would appear desirable to fill the en- 
ginecring technician jobs with younger men (20 to 25 years old) 
who have taken the equivalent of at least two years of technical 
or college night-school work in engineering and who have 
demonstrated high intelligence as well as aptitude for both 
the physical sciences and the more practical technical subjects. 

The clement of technology also is beginning to affect our 
operations planning as many products now require more time 
and effort in their development and design, hence more careful 
scheduling and work loading. For some years we have been 
studying the role of computers in design work and have come 
to the conclusion that rapidly they will become (in many cases 
already have) an invaluable aid to the engineer in the design 
of complicated apparatus and systems. Our work has been 
with both analog and digital types and we believe that both are 
powerful tools for the rapid optimization of designs. 

Five years ago it required wecks to obtain a shaft design (two- 
mass system) working longhand—today the design is opti 
mized in less than a day and with a far more complete answer. 
A fifteen-mass system, an otherwise hopeless job, becomes 
practical and requires but a few days. Special-purpose com 
puters will be applied directly in the design departments. This 
necessitates specially trained operators or regular engincering 
personnel trained in computer techniques 

The more complicated problems that involve large, costly, 
special automatic computing machinery, in most cases, will be 
handled in central facilities available to all design and develop- 
ment groups. While such facilities will be staffed with trained 
personnel, engineers using the facility must be trained in com- 
puter techniques. The widespread use of machines will simplify 
design scheduling and improve work loadings. The products 
will benefit directly through improved design excellence and in 
many cases lower design cost 

Small electric desk-type numerical calculators also offer great 
savings in normal design calculations, traditionally carried out 
by the use of the slide rules. When proper problem program- 
ing and use are taught they become powerful tools for the re- 
duction of design time. While they are relatively expensive 


machines ($1200 to $2000) they normally pay for themselves 
in a few months through the saving of enginecring time alone. 
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With proper training, technicians can use these machines to 
great advantage in delegated calculation work 


SUPERVISORY PLANNING 


In the discharge of his many duties, the supervisor must plan 
carefuily every phase of his operations. One major element 
that he must contend with is paper work. In tackling the 
problem of simplifying the paper work, the system approach 
is the most productive of results. In an electrical system, com- 
ponents are connected by current-carrying elements; in an 
engineering system, components are connected by information- 
carrying paper work. An electrical system is adjusted by set- 
ting the components to transmit or receive just the right amount 
of electrical information (current, voltage, power, and so on) 
that is required—no more—no less; in a paper system the com- 
ponents are adjusted to transmit or receive just the right amount 
of information that is required—no more—no less. Today the 
common mistake is to study only a specific branch of the sys- 
tem, rather than the whole system. System engineering in the 
field pays real dividends. 

In work planning and execution, a high level of co-ordination 
and co-operation is essential for harmonious relationships. A 
snarl-up in co-ordination usually reflects a lack of planning 
and often is detrimental to co-operation as necessary work load- 
ings must increase rapidly to absorb the need. Poor co-operation 
is hard to detect, as it is usually individual with an individual, 
but supervision must find it and take action to correct it. Su- 
pervisors must be sure that their schedules and work loadings 
are realistic as fatigue is a critical clement of co-operation that 
cannot be neglected. 

CONCLUSION 


While this paper has dealt with only a few of our most press- 
ing problems, the author firmly believes that far greater bene- 
fits than we have experienced can be derived by further observa- 
tions on our operations, Educated guessing has its place but 
it can lead to erroneous conclusions and wasted effort. Sound 
evaluation based on all available facts is much more productive 
of sound planning policies 

The status of engineering supervision is good 
better if we take the right steps in the right order. 
time, it will take effort, but we believe it is worth a lot of both. 


ic will be 
It will take 


New Viscosity Standard 


S of July 1, 1953, the National Burcau of Standards adopted 
the value of 0.01002 poise for the absolute viscosity 
of water at 20 C as the primary standard for the calibration of 
standard viscosity samples and viscometers. The date origi- 
nally proposed for this change was July 1, 1952; but, at the re- 
quest of the American Society for Testing Materials and the 
International Organization for Standardization, the adoption 
of the new value for water was deferred for one year in order 
that the ASTM and ISO members could make the change simul- 
taneously with NBS. The ASTM, the National Physical 
Laboratory in England, and the Physikalisch-Technischen 
Bundesanstalt in Germany have indicated that they will also 
adopt the value of 0.01002 poise 
Up to the present time the value of 0.01005 poise for the ab- 
solute viscosity of water has been used widely as the primary 
reference standard. The use of the new value of 0.01002 will 
result in a reduction of 0.3 per cent in the measured values of 
viscosity and will make viscosities reported in absolute units 
correspondingly more accurate. Previously published data 
based upon 0.01005 poise may be adjusted to the new standard 
by reducing the published values by 0.3 per cent. 
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INTRODUCTION 


HIS paper deals principally with the machining of con 
ductive work materials by direct application of electric 
sparks. In truce electrospark machining,' use is made 
of a circuit including both the workpiece and the tool as elec 
trodes continuously spaced apart and mutually insulated from 
cach other except during a high-frequency sequence of separate 
time-spaced unidirectional spark discharges caused to take place 
between them. Though spectacular results, pointing the way 
to achievements of the greatest commercial importance, have 
been accomplished, this has been brought about by increased 
attention to the detailed application of known principles 
This paper is in no way an exposition of these details, which 
cannot as yet be disclosed for obvious reasons. It is rather a 
review of the progress which has been made in the direct appli 
cation of electricity to work materials for machining purposes 
with emphasis on the potentialities of these processes for future 
development 
Removal of material from spaced electrodes as a result of a 
current passing between them was noted carly in the arc light 
as an undesired concomitant to the creation of light largely by 
incandescence of the electrodes resulting from the heat liberated 
Early applica 


in continuous passage of current between them 
tions of electricity directly to the working of materials are 
found in apparatus for reducing work material, in whole or in 


part, from the solid to the molten state. These include elec 
tric furnaces, clectric-arc welding, and cutting devices 

A more nearly contemporary advance in the direct application 
of electricity to metalworking is found in the interrupted-arc 
devices having the workpicce as one electrode and the tool as 
the other 

Perhaps the best known, though by no means the only use of 
the interrupted-arc device, is in the disintegration leading to the 
removal of unwanted conductive materials in a workpiece such 
as broken taps or drills. It is customary in such devices to 
cause the rool electrode to vibrate longitudinally in relation 
to the unwanted conductive material bricfly making contact 
therewith at the extremity of its approach stroke. At the 
breaking of cach such contact,‘an arc is struck for a period 
which is terminated by increase of the separation of the elec 
trodes to a distance through which the applied voltage is in 
adequate to maintain the arc. Within the time necessary to 
permit the electrodes again to contact, there is no arc be 
tween the electrodes. In such a device the several purposes of 
damping or extinguishing the arc, solidifying and washing out 
the particles of the electrodes dislodged therefrom, and pre 
venting the otherwise inevitable build-up of heat on the anodic 
workpiece electrode, are accomplished by a continuous stream 
of a coolant (frequently tap water) which is circulated over the 


' The mark “‘Method X"’ as used herein is registered by the Method 
X Company, a subsidiary of Firth Sterling Steel Company, owners of 
certain patents pertaining to the method and apparatus for performing 
electrospark machining. The exclusive licensee for the United States 
under these patents ts Ex-Cell-O Corporation, Detroit 32, Mich 

Contributed by the Production Engineering Division and presented 
at a joint session of the Metal Processing Research Committee at the 
Spring Meeting, Columbus, Ohio, April 28-30, 1953, of Tue AMERICAN 
Society or MecHaNnicaL ENGINEERS 
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arca in which disintegration of the work electrode is progress 
ing 

Such a device as has just been described is frequently known 
by the descriptive name ‘are drill."" Though its use is by no 
means confined to the illustrative application described, it 
appears usually co fall in the category of a portable cool rather 
than a machine cool, and to date its best-known uses appear to 
lic in the field of salvage of jeopardized workpicces rather than 
in the routine production ot them 

Recently, the direct application of electricity as an aid to 
cold or friction-sawing has meritoriously claimed increasing 
attention. Mechanically, such devices may closely simulate 
the well-known band or circular friction saw, modified to insu 
late the workpicce from the saw blade so that the former may 
constitute the anodic and the latter the cathodic clectrode 

Such devices, in common with the arc drill, have repeatedly 
interrupted contacts between the electrodes which, when sub 
jected to an adequate potential difference by being included in a 
circuit of adequate power supply, will occasion repetitive arcs 
effective cither to melt or to soften the workpicce material so 
that it may be dislodged more easily and removed by the tool 
electrode which continues, in part at least, to perform the func 
tions of a friction saw 

Because of the motion of the saw blade, the hear resulting 
from the frictional contact with the work and the repeated 
arcs between the electrodes is largely dissipated to the sur 
rounding air or, in the illustrative instance of the arc drill, the 
electrodes may be flooded with a coolant effective to prevent 
deleterious temperature rise on cither or both tool and work 
piece his coolant also may be ordinary tap water, or it may 
have either dielectric or electrolytic propertics as desired 

Some experimental work has been done with equipment 
generally similar to the rotary friction saw with its disk blade 
replaced by a wider-faced conductive wheel generally similar 
to a grinding wheel or milling cutter, but made without 
abrasive grain or cutter teeth. It is said that when flooded 
with a suitable clectrolytic coolant, certain combinations of 
wheel and electrode materials have been found highly ad- 
vantageous in specding the shaping of conductive materials not 
readily machinable by conventional methods 

A number of manufacturers of tool-grinding machines of the 
sort conventionally used for rotating grinding wheels, including 
diamond bort as the abrasive and used principally for preparing 
the cutting edges on tungsten-carbide tools, have revised their 
product to make the wheel the cathode and the work the anode 
in an electric circuit. When the clectrodes are inundated in a 
suitable electrolyte, the grinding may be assisted clectro 
lyrically to such an extent that the duty of the abrasive ma 
terial appears to be limited almost entirely to removal of parti 
cles of the matrix bond which remain after the tungsten carbide 
has been disintegrated electrolytically 

In fact, more advanced experiments have shown that when so 
electrolytically assisted, tungsten carbide may be cut ad 
vantageously by wheels, including domestically produced 
abrasives if these are held in a bond which has been rendered 
conductive by suitable additives 

The production authorities of the Federal Government have 
taken a tremendous interest in all methods by which more con 
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ventional grinding operations requiring whecls including 
diamond bort, or even whecls made of abrasives domestically 
produced but necessitating form-dressing by diamond tools, 
may be replaced by other methods of machining 


OUR DEPENDENCE ON INDUSTRIAL-DIAMOND PRODUCTION 

The interest in such substitute methods has been increased 
greatly by the rapid increase in the use of jet aircraft engines re- 
quiring the inclusion of heat-resistant materials heretofore rated 
as unmachinable except by diamond wheels or grinding wheels 
required to be dressed by diamonds. It has been estimated that 
if we, as a nation, were suddenly faced with the necessity for 
all-out production of such engines, as we certainly should be in 
the event of a shooting war, the entire world production of in- 
dustrial diamonds would be inadequate to our needs. This 
fact, plus any uncertainty of transoceanic shipment of diamonds 
occasioned by war conditions, immediately would assume the 
proportions of a national emergency 

It is established with ample clarity that the Russians, who 
possess no diamond mines and presumably have no reliable 
channels through which industrial diamonds may be imported, 
years ago turned their attention intensively to methods includ- 
ing those here discussed for largely putting an end to their 
reliance upon industrial diamonds. Whether or not the Rus- 
sians are ahead of us in those refinements in clectrospark-ma- 
chining which make for highest achievable speed in metal 
cutting, coupled with highest achievable accuracy and highest 
surface finish in the workpiece, is not known. It appears cer- 


tain, however, that they are substantially ahead of us in the 
extent to which processes of the sort described here are known 
and productively employed throughout their industry 


SUPERSONIC-VIBRATING METHOD OF MACHINING 


Though the device next to be described briefly hardly falls 
within the category of machining by direct application of 
electricity to the work, a supersonic vibratory method of great 
interest for precisely machining hard materials has been de 
veloped.? Because of its indirect application of electrical 
energy, this method is capable of cutting nonconductive as well 
as conductive materials. Consequently, not only is it able to 
cut tungsten and other conventionally unmachinable carbides, 
but it has been widely used for cutting gem stones such as syn- 
thetic ruby for the preparation of jewels for watch and timer 
movements and other instrument uses, as well as many other 
conductive and nonconductive materials 

To do this, the workpiece is held on the work table of the 
machine immediately beneath a reverscly cut intaglio die which 
is a negative image of the form to be cut in the workpicce 
Both workpiece and die are inundated in a slurry usually of 
finely divided uniformly sized particles of boron carbide in 
water 

A transducer gives to the die a vibratory movement toward 
and away from the workpicce at supersonic frequency and of 
visually imperceptible amplitude. At its outermost extremity 
of movement, the die is spaced from the work by a distance less 
than the average size of the abrasive particles in the slurry. 
Ac its position of greatest retraction, the dic is spaced from the 
work by a distance (a very few thousandths of an inch) adequate 
to admit new particles of abrasive. The dic, which in opera 
tion never actually contacts the work, may be of a substance 
which is much softer than the workpiece and, of course, much 
softer than the abrasive particles which become charged into the 
surface of the die. Because there is greater movement of parti- 
cles with respect to the work than there is with respect to the 
die, the rate of material removal from the work is greater than 
the rate of removal of material from the dic. 


* Cavitron Equipment Corporation, Long Island City, N. Y. 
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The process, in common with clectrospark-machining, has 
the distinct advantage of enabling a carbide master workpicce 
to be cut from a freshly prepared dic. As this workpiece will 
be an almost exact complement to the die when new, the 
original die when deformed may be reformed, or any reasonable 
number of new dics may be made by being coin-pressed into the 
the master workpiece 

Though the weight of the die and the problem of reciprocat- 
ing it supersonically now limit its face to an area of some 2 X 2 
in., the rate of cutting is quite rapid and the fidelity of image 
transference is high. 

Each of the systems described in the foregoing differs im- 
portantly from clectrospark-machining, and one of the pur- 
poses in reviewing them is to point up the differences from, 
rather than the similarities to, the Method X! system with 
which this paper principally is concerned. 


DEVELOPMENT OF ELECTROSPARK PROCESS 


Fig. 1 shows in simplest diagrammatic forma sparking system 
illustrative of the earliest of those used in clectrospark-machin- 
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DIAGRAM OF SPARKING SYSTEM, ILLUSTRATING EARLIEST 


KNOWN CIRCUIT USED IN ELECTROSPARK MACHINING 


ing. Such systems are characterized by an energy storage 
source illustrated by the condenser C, which may be charged at 
a controlled rate from a source of d-c potential. The storage 
source has its positive terminal connected to the anodic (work 
piece) electrode, and its negative terminal connected to the 
cathodic-electrode tool. The length of the spark gap can, of 
course, be regulated manually, but preferably spark-gap regu 
latory means, automatically and continuously performs this 
function 

Means are provided for continuously maintaining at least the 
active portions of the electrodes inundated in a bath of dielectric 
hydrocarbon oil closely resembling kerosene or light fuel oil 
Means also are provided for circulating the dielectric through 
the spark gap to flush continuously therefrom the particles of 
electrode material as rapidly as these are dislodged 

Upon energizing the condenser-charging circuit and the gap- 
regulatory means, the potential on the condenser normally will 
rise to a value adequate to break down the dielectric within the 
spark gap. If too widely spaced, the gap-regulating means 
will sense the resulting overvoltage condition at the gap and 
cause the armature of regulator motor M to move the elec- 
trodes more closely together. If the electrodes happen to be in 
contact or too close together, or bridged by particles previously 
dislodged from the electrodes, the resulting undervoltage condi- 
tion at the gap will cause an increase in electrode separation 
In short, the regulatory means, by constant adjustment of the 
spark-gap length, maintains within narrow limits a prede- 
termined potential which must be applied to the gap to insti- 
tute ionization or electrical breakdown of the dielectric 

When normally regulated, repetitive cycles of events occur 
in the system at high frequency, each cycle culminating in the 
passage of a spark between the electrodes. To facilitate under- 
standing of the system as a whole, each significant portion of a 
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representative cycle will be discussed qualitatively, following 
which these will be related quantitatively in somewhat greater 
detail 


CHARGE ACCUMULATION 


As the condenser is connected continuously to the charging 
source and the spark gap will later be shown to be substantially 
nonconductive following cach spark, the condenser-charging 
period begins immediately upon termination of each spark dis 
charge between the electrodes. The simplified schematic dia 
gram in Fig. 1 omits certain controls of the charging current 
which are effective particularly in the early portion of the charg 
ing period. As tothe schematic drawing shown, it will suffice 
to say that at any instant during the charge-accumulation 


period Ic = CEs — Eg)Re in which 


Ic = condenser-charging current 
Es = potential of source 
Eg = potential at terminals of condenser and spark gap and 
also appears as a counter emf in charging circuit 
Re = resistance of charging circuit which in the presently sim- 
plified circuit may be considered to be without in- 
ductive reactance 
At the beginning of the charging period the quantity Eg 
is substantially zero and, as a consequence, Ic then has its maxi- 
mum value. As time permits the charge to accumulate, Eg 
asymptotically approaches Es, and Ic similarly approaches zero 
However, if the spark gap is adjusted to its normal operating 
length, discharge of the storage means C will be initiated while 
the quantity Es-Eg still has an appreciable value. Termination 
of the charge-accumulating period is occasioned by initiation of 
the discharge period next to be described 


DISCHARGE PERIOD 


As the potential Eg increases, the dielectric in the gap be 
comes more highly stressed. Ata point in the rise of Eg the 
dielectric will be broken down electrically. At this instant 
the resistance of the spark gap, which had theretofore been 
substantially nonconductive, changes within an almost in- 
finitesimal time to a value which is very low. To describe this 
change we say the gap has become ionized, thus rendering it 
conductive 

Immediately upon ionization of any path through the diclec 
tric in the gap, the discharge rate therethrough becomes so 
great that the rate at which energy is admitted to the con 
denser via the charging circuit sinks into complete insignificance 
by comparison 

As a consequence, the discharge period is very much shorter 
than the charging period. The falling potential on the con 
denser quickly drops to such a value that ionization of the spark 
path through the dielectric cannot be maintained. The in 
undated gap then again resumes its very low conductivity, 
causing the discharge rate to become insignificant in relation 
to the current Ic, and a new period of charge accumulation is 
instituted 

The charging time will follow the basic equation T = RC 
in which the time will be given in seconds if the resistance is 
expressed in ohms and the capacity in microfarads. 


MECHANICS OF PARTICLE RE MOVAL® 


Though ionization of the gap has been described as occurring 
within an almost infinitesimal time, nevertheless it is a pro- 
gressive occurrence and control of what happens in the time 


3 The explanation herein pons in respect ee matter is, as of the 


date written, the one which appears to the scfentists engaged’in this 
development to be most consistent with the observable facts and most 
probably correct. 
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immediately following initiation of ionization has effects of the 
utmost importance upon the resulting electron discharge. 

Regardless of the effective area of the spark gap, electrical 
breakdown of the dielectric is initiated at that point in the gap 
surface where the dielectric stress is greatest. Usually this is 
the point where the distance of separation is least. As the area 
of this point is substantially zero, the streaming of electrons 
and positive ions, from the dielectric material through this 
almost infinitesimal area, results in a current of very high 
density; this density is limited only by the availability of ions. 
Because the resistance of an ionized path through the diclectric 
is very low, the current density through this path is extremely 
high. Studies of the discharge made by scientists engaged in 
the development of spark cutting apparatus support a belief 
that this may be of the order of 100,000,000 amp per sq in 

The result of a rupture or electrical breakdown of the di- 
clectric in the spark gap therefore is distinctly not a general 
ionization of the entire gap but is limited to a single path there- 
through which is of almost infinitesimal area, 

As a result of finite conductivity of the workpiece material 
a very high electric-field gradient occurs in the material of the 
electrodes about the points of impingement of the electric spark 
defined by the termini of this path of almost infinitesimal area 
This field acts upon the positive ions of the material of the 
electrodes immediately adjacent the termini of the spark path 
On the anode (workpiece) this material is placed in tension and, 
because the forces of the electric field exceed the rupture 
strength of the material, however great this may be, particles of 
the anode are torn off and move through the dielectric toward 
the cathode. 

About the end of this spark path, which terminates at the 
cathode, the material is placed in compression by the electric 
field, particles do not experience the same tendency to be dis 
lodged and, consequently, the material removed from the anode 
is greater in volume than that removed from the cathode. 

Experience has made it clear that the almost infinitesimal time 
immediately following ionization of such a path through the 
gap is of the utmost importance in metal removal by the electro 
spark method and it is preferable to cause the electric discharge 
to have the highest possible intensity by completing it in the 
shortest possible time than to expend an equal amount of 
energy at a lower rate over a longer period of time 

All known methods of investigation which appear to be 
applicable support the conclusion that particle dislodgment is 
the result of forces mechanically applied. The effect of such 
heat as is inevitably associated with the passage of a spark 
which at most has a duration of from a fraction of one to a 
comparatively few microseconds, of itsclf has an entirely 
negligible effect upon particle removal. No evidence has been 
found that the removed particles achieve a temperature remotely 
approaching the molten state in process of removal. Photo 
micrographic studies of the workpiece surface show close agree 
ment with surfaces fractured by mechanical means. None 
indicates the presence of heat as being contributory to the fact 
of particle removal 

After the resistance of the spark gap has been so greatly re 
duced as a result of initiation of ionization, every avoidable 
resistance or inductance in the condenser and its associated dis 
charge circuit becomes important for the reason that resistance 
serves to limit the maximum current flow through the spark 
gap, and inductance serves to limit both the maximum current 
and the maximum rate (dI)/(dt) by which this maximum cur 


rent may be achieved. 
ACCURACY AND SURFACE 


FACTORS AFFECTING WORKPIECE FINISH 


The foregoing description has made apparent that, except 
for secondary factors which seldom assume controlling im 
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rac, 3 KEY-SHAPED DEPRESSION SUNK IN WORKPIECI 


UP OF TOOL USED 

portance, cach of the successive sparks to cross the spark gap 
will take place across the then existing minimum gap length 
This means that any desired form may be given to the cathodic 
tool electrode, and the form which will be cut in the anodic 
workpiece electrode will be complementary to an imaginary 
envelope thereabout and spaced from cach clement of area 
thereof by a distance normal to that area which is equal to 
the length of the spark gap. Obviously, therefore, as the gap 
length approaches zero, workpiece and tool approach precise 
Practical limitations restrict the minimum 
To limit the operating voltage 


complementarity 
gap length to about 0.001 in 
to safe values, the maximum gap length usually is taken about 
0.020 in. In general, the operating-gap voltage is the product 
of gap length in thousandths of an inch by a constant 33! 
within this working range. When the intended gap length is 
known, the form of the tool may be compensated for the length 
of the gap 

The tool electrode may have any desired shape and, because 
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the ionization of a spark path of almost infinitesimal area 
through the gap at any point reverses the sign of the quantity 
d Eg)/(dt), the possibility that sparks can pass simultancously 
through more than one path at a time is precluded. Therefore 
the electrical characteristics of the discharge circuit are sub- 
stantially independent of the opposed areas of the electrodes 
which coact to form the spark gap 
Therefore it follows that when the cool electrode approaches 
the workpiece along a line normal thereto, a reverse and sub- 
stantially complementary image of the surface of the rool 
closest thereto will be cut in the workpiece and the precision of 
complementarity will be an inverse function of the gap length 
Fig. 2 shows the impression cut into a piece of tungsten car 
bide by a tool electrode formed from a brass button as used on 
uniforms of Navy enlisted personnel. Pressing dies for all 
manner of shapes may by this method be produced in any con 
ductive substance irrespective of its adversity to machinability 
by other methods 
The first such die to be cut from a newly prepared tool may 
be retained as a master die for the reproduction of tool clec- 
trodes for reproducing the master in any conductive substance 
As there is at no time in the clectromachining process any 
physical contact between the tool and the work, the hardness 
of the tool electrode is substantially of no consequence 
Because, at no time, is there contact between the tool and the 
workpiece, the machine, work fixcures, tool fixtures, and 
the work itself are completely free of all inaccuracies en- 
countered in conventional cutting machines by the deflections 
as there are no cutting forces. This fact alone has a pro- 
nounced effect upon the cost of the machine-tool elements of 
the system 
There is a certain amount of deterioration of the tool form in 
use as a result, in part, of particles being dislodged from the rool 
by forces of the electric field and perhaps in greater part to 
erosion of the effective tool surface by particles dislodged from 
the workpiece which traverse the spark gap and impinge the 
tool surface 
Fig. 3 shows a key-shaped depression sunk in a workpiece 
together with a close-up of the tool used. To avoid dislodging 
more of the material than is necessary, the tool frequently is 
made hollow to be sunk into the work by a trepanning action 
As there is not the slightest necessity to rotate the tool except 
for threading and certain other undercutting operations, it 
readily can be of any desired transverse section including poly 
gonal or irregular shapes, splines, gear-toothed sections, and 
soon 
A tool of form comparable with a bolt or stud which, when 
simultaneously rotated and advanced one pitch per revolution, 
may be used simultaneously to make and tap an internal 
thread in any conductive workpiece however hard 
Fig. 4 shows a piece of tungsten carbide, pierced, rogether 
with a tool electrode suitable for piercing such a hole 
Fig. 5 shows the diclectric-retaining portion of a Method 
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X machine, including the means for mounting the workpiece 
which, in this instance, is a die-casting mold insert made of 
tungsten carbide. This shows also the tool electrode retracted 
vertically from its cutting relation with the workpiece. The 
tool is merely a replica of the piece to be made from the mold 

Each machine operates at a characteristic frequency of spark 
ing and usually removes a substantially constant particle weight 
of the workpiece material per spark As the effective electrode 
areca has substantially no effect upon the frequency of sparking 
or the mass of particle removal per spark, the greater the effec 
tive electrode area, the slower the cutting will progress 

A machine, which unfortunately is not yet available com 
mercially, consistently pierces a hole of 0.250 in. diam through 
tungsten carbide of 0.150 in. thickness in 15 sec with a trepan 


ning tool of '/52 in. wall thickness 


Work-surface finish of the order of 26 microinches rms is pos 
sible at cutting speeds somewhat reduced from the maximum 
Special attention is drawn to reference (14) of the appended 


list of publications. This represents the latest known advance 
in the arts of more direct application of electricity to the ma 
chining of work materials 
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Intangible FACTORS zn 
ENGINEERING MANAGEMENT 


By C. A. BUTLER, JR. 


DIRECTOR OF ENGINEERING, DIAMOND ALKALI COMPANY, PAINESVILLE, OHIO 


DEFINITION ~—SCOPE 


HAT do we mean by engineering management? Web 
ster defines engineering as ‘‘the science and the art of 
planning, constructing, and managing structures of 
various kinds."’ The definition of management that scems to 
fit our case best is ‘‘the act or manner of directing or carrying 
on.’" Combining these two definitions we may well define 
engineering management as “‘the act or manner of directing or 
carrying on the science and the art of planning, constructing, 
and managing structures of various kinds."’ For the purpose of 
this discussion we must narrow this field to “directing the art, of 
planning structures. "’ 
Even this restricted definition of this subject encompasses 
a field which may be broken down in many ways. One phase 
of this subject is the organization of an enginecring department 
Others are functions of management; for instance, development 
of standards, estimating, scheduling, and so on. We might 
call such functions the tangible tools of engineering manage- 
ment. We will not discuss these. This paper will consider a 
few of the intangible factors in engineering management work 


EXCELLENCE IN ENGINEERING MANAGEMENT IS ESSENTIAL 


In spite of what engineers sometimes think, top executives are 
people too. An executive does not like to upset the engincer- 
ing department by canceling projects or changing schedules 
Particularly, he does not relish having to dictate how the en- 
gineering department shall be managed. He would much 
rather have the head of the engineering department do the 
managing so that he does not have to worry about it 

In a successful organization there must be some very good 
organizers and managers at the top. Even these big men fecl 
complimented when asked for advice or opinions. One re- 
ponsible for running an engineering department can well ask 
his boss to go over the organization and the management ma- 
chinery used. He cither will learn a lot about management or 
the boss will be sure that the engineering manager knows his 
business. Don't wait until the engineering department is in 
so much trouble that the executive has to step into the situa- 
tion and take over in order to straighten things out 

When engineering management does a good job of managing 
engineering activities, relations with top management are no 
problem. Engineers excel in design. As engineers, they are 
quick to appreciate good design. An executive excels in 
management. He quickly will recognize smart management 
in the engineering or any other department. No one can blame 
an executive, who knows that his engineering department is 
managed in a sloppy manner, for wondering whether or not 
the designs and estimates may not be just as sloppy 


ENGINEERING IS A SERVICE 


An engineering department is a service department, even 
though it is an independent firm. An engineering department 
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must be managed to provide the proper services when required 
At times the work may come in “‘slugs,’’ which makes it hard 
to manage the department efficiently. Growling about this 
problem will not solve it. Good managing is the answer 

No engineer would attempt to design anything without first 
finding out what it was expected todo. Likewise, an engineer 
ing department should be organized and managed in order best 
to fulfill its purpose. If the work load varies, this must be 
taken into account in setting up the organization and manage 
ment methods. An individual engineer cannot be overloaded 
and still do good work. But it is possible to manage an en 
gineering department to carry a variable work load 

Top management usually will not worry about engineering 
budgets in times when the department is busy; but good top 
management will cut overhead to the practical minimum when 
work is scarce. If the manager of an enginecring department 
makes efficient use of outside help when work is heavy, and uses 
his own engineers to good advantage when work is slack, 
there will be little trouble about the engineering budget 

DEVELOPMENT OF MANAGERIAL ABILITY 

In the definition of engineering the words “‘art and science’’ 
appear. These words do not appear in the definition of man 
agement. Science is knowledge, comprehension, and under 
standing of the truths or facts on any subject. Art is skill in 
using this knowledge. In a narrow sense, engineering deals 
with facts and things. We must depend on people to construct 
and to use the things we design, even though we as engineers 
may be willing to ignore our human relationships with cach 
other in doing our engineering work 

So in engineering we must deal with people as well as with 
facts and things. Not only must people construct the things 
we design but the things must be designed so that people will 
use them and will want them. 

But ,engineers are people too 
selves Often give the impression that they do not consider 
themselves people, but are a different type of being to be treated 
as sort of a thinking machine. There is a basic reason for this 
anomaly and a full understanding of this reason is required for 
the proper organization and direction of engineering efforts, 
and perhaps many other scientific efforts 

It is safe to assume that most engineers are engineers because 
they like to develop, plan, and have a hand in building things 
An engineering course in a good school is tough. A man would 
not stick to it unless he liked it. The engineer's training 
stresses the sciences on which the art of engineering is based as 
well as that art itself. He must study higher mathematics and 
other subjects which train his mind to think logically 

In his carly engineering experience the need for accuracy is 
stressed. In short, the engineer's whole training and experience 
up to a certain point increase his natural preference for working 
with things rather than people, and make him abhor having 
to make any decision based purely on judgment. He wants 
time ¢o figure each problem out to its completion, in as many 
different ways as his fertile brain can think up. He is likely 
to be unsympathetic when lack of time makes it necessary to do 


Peculiarly, engineers them 
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a job the way it was done last time. He wants to develop and 
use new ideas. He is disgusted when his advanced idea is 
discarded because those who are to use it want something “‘they 
know will work.”’ 

He may not try to understand why a project on which he has 
worked hard for months is shelved or radically changed. He 
may think he is being kicked around. In short, the engineer's 
education, training, and early experience tend to dull any de 
gree of broad viewpoint, judgment, tolerance, and understand- 
ing which may have been present in his natural make-up 

The older type of engineering organization, which is still 
used to a great extent, makes this tendency worse. Reference is 
to a highly departmentalized organization based on principles 
that, while theoretically efficient, do not take into account the 
fact that engineers are people. Engineers must be given some 
managerial experience or they cannot advance far in their pro 
fession. A taste of the managerial side, such as being in charge 
of a project, however small, will help the man decide whether 
or not he really wants to be a manager. 

A good engineer is inherently a builder. He is proud when 
he sees something built from his plans or ideas. Not only does 
he see it, but so do others. All human beings crave such per 
sonal satisfaction. But the manager has to obtain it in a less 
impressive manner. The manager seldom can point to any 
thing physical as something to which he personally has con 
tributed 

The engineer whose inclinations, education, training, and 
early experience make him logical in his work, lives in a world 
of people who are not very logical. In spite of his technical 
background, his own reactions to things that please or irk him 
are just as illogical as the reactions of other people 

Many engineers feel that their profession is not properly 
recognized. Actually, the public regards engineers quite 
highly. The engineer often fails to understand peoples’ mo- 
tives. They do not always do what his logic shows is best 
and he doesn't see how they can be so dumb. This misunder 
standing may affect his financial and social rewards adversely 
Committees for advancing the engineer's professional standing 
might consider this possibility 

One of the quickest ways for an engineer to gain recognition 
is to concentrate in a relatively narrow ficld and become an 
authority in that field. But one who takes this road to rec 
ognition should realize that it does not lead to a managerial 
position 

There are many cases where a chief engineer was selected 
because of his engineering eminence, with little or no thought 
given to his managerial qual fications or experience. Such a 
man must realize that management is a new profession which 
he has to learn. Otherwise he w II find himself bogged down 
with detail, unhappy, and probably not doing a very good job 
His organization may have traded a good engineer for a lousy 
manager 

We should direct engineering efforts so that it is not neces 
sary for a man to specialize in order to gain fame. Someone 
said a specialist learns more and more about less and less until 
he knows everything about nothing. If possible we also should 
have a few spots for the man who elects to specialize and gain 
recognition by being an expert 

An enginecring department must be organized so that the 
man at the top need not learn less and less about more and more 
until he finally knows nothing about everything 


BASIC PRINCIPLES OF MANAGEMENT CAN BE APPLIED TO 


ENGINEERING 


Judging from discussions in which the author has partici- 


subconsciously resents 


pated, che engineering profession 
When talking 


conforming to basic principles of management 
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about estimating, scheduling, budgeting, and the like, engineers 
seem to feel that engineering is different and should. not be ex- 
pected to abide by rules set up for others. If this is true, 
engineering cannot be managed in the same manner that other 
activitics are managed 

Surely no engineer would use a bridge for a turbine founda- 
tion, but he would not set out to develop a whole new set of 
basic principles to design a turbine foundation. He simply 
would apply the same principles of stress, deflection, vibration, 
and impact that are used in bridge design to his problem of 
designing a turbine foundation 

Likewise, basic management principles are applicable to 
the management of an enginecring department. Of course 
they must be applied properly to take care of the particular 
situation 


MANAGEMENT AND ENGINEERING ARE SEPARATE PROFESSIONS 


Although we apply management principles to the manage- 
ment of an engineering department, management is not strictly 
an inherent part of enginecring technology. It will be recalled 
that we had to build a definition for the term ‘“‘engincering 
management"’ by combining the definitions of “engineering” 
and ‘‘management.”’ 

Our broad definition of enginecring includes ‘‘managing."’ 
But the training and experience of most engincers neglects this 
important phase. Broadly speaking, management is a pro- 
fession in itself, even though management by definition is one 
of the phases of engineering 

As pointed out previously, engineers deal primarily with 
facts and things. On the other hand, management deals pri 
marily with people. Sometimes a manager must make deci 
sions without clear-cut facts 

No conscientious engineer whose training and practice had 
been confined to electrical engineering would attempt to design 
the turbine foundation previously mentioned, using the princi- 
ples of impedance, power, and so on, with which he was most 
familiar. If he had to design the turbine foundation he would 
learn the proper engineering principles before he tried to do it 
But for some reason or other, many cnginecrs secm ready to 
embark upon any problem of management without making any 
study of the basic principles of management 

An engineer who has ambitions in the field of management 
or who aspires to managerial responsibility in engineering 
should realize the need for serious study of the principles of 


management 


ENGINEERING ECONOMICS MUST BE PRACTICED IN ALL PHASES OF 


ENGINEERING DESIGN 


Too often the economics of a project are considered only in 
the study stage. Engineering management must show all 
engineers how to apply engineering economics to all phases of 
design, including detail design. Not only must this instruction 
be given, but it must be stressed continuously 

The engineer usually is an idealist. He must be taught chat 
excellence alone is not an end in itself. Improvements must 
be justified economically. It is not enough that they simply 
improve efficiencies. Sometimes we spend dollars in order to 
save nickels 

Any design should stare with the simplest and cheapest ar- 
rangement which will produce the results desired, regardless of 
cefhiciency. Each refinement and addition must save money by 
increased efficiency, lower maintenance, labor saving, or some 
This subject of engineering economics certainly 
is one of the principles of engineering. It is a part of the art 
of planning structures of various kinds. Engineering manage- 
ment must make sure that engineering economics is practiced 
just as faithfully as any other engineering principle. 


other factor 
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Personally, the author knows nothing of product design, 
but it may be that the same economic principles apply. Here, 
sales appeal is another economic factor which justifies refine- 
ments and increased cost 


CHANNELS OF COMMUNICATION 


Engineers must develop a broader understanding of the prob- 
lems in other departments. They must be informed why proj 
ects are changed, rushed, or canceled. They must know the 
reasons behind decisions which look peculiar from a purcly 
engineering viewpoint. This will help them understand the 
other fellow— including the boss 

The head of the engineering department is the only person 
who can do much abour this. It is one of the many reasons 
why he should not be burdened with a lot of detail. The only 
channel of communication between engineering personnel and 
top management is through the head of the department. It is 
his responsibility to see that this channel of communication 
is kept open. It is not usual that top management objects to 
keeping this channel open. When it is blocked it is usually 
because the head of the engineering department is so snowed 
under that he does not have time to explain the why of things 
to department personnel 

Naturally there are some situations which it is unwise to 
discuss. But if the general practice is to tell the engineers why, 
they will accept a decision without question when it is ex 
plained to them that the reasons are confidential 

Channels of communication with other departments do not 
necessarily have to pass through the head of the engineering 
department. But it is up to him to sce that these channels are 
kept open. He must encourage his men to keep an open mind 
and to give full weight to the opinions and requests of others 
He must teach them to present their own recommendations as 
fully as necessary, and in a manner which shows sincerity 
rather than stubbornness 


RESPONSIBILITY OF ENGINEERING MANAGEMENT TO ENGINEERS 


In any endeavor, management must go farther than to estab- 
lish policies, give instructions, and insist on results. Employees 
have a right to expect management to feel a keen sense of re 
sponsibility toward them. On tough and unusual problems, 
either in engineering lines or even personal matters, there is 
often no place to turn for help except to the boss. Those 
in management must be willing and able to help. Needless to 
say, management should make decisions promptly, when analy- 
ses and recommendations are presented 

Ic does not take a great deal of imagination to look at man- 
agement itself as a service. The managers themselves 
do not make the product, whether that product be services or 
goods. The service they perform is to guide and direct their 
people so that they can accomplish the most and get the great 
est amount of satisfaction from the accomplishment 

The engineering management has a respons bility to the men 
in that department to manage engineering activities in a way 
that will merit che high regard of top management and others 
If the department is held in high regard the individuals in that 
department can more easily win respect. Among the many 
things necessary to fulfill this responsibility are the following: 

(a) Operate the department so that it can provide any re- 
quired type of service promptly and economically 

(4) Insist that engineering economics be practiced in all 
phases of design 

(¢) Keep lines of communication open so that engineers 
may develop a broader understanding of the other fellow’s 
problems 

(d) Help those who show a real liking for managing to 
develop latent managerial ability 
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(¢) Relieve those in responsible charge of engineering and 
those who prefer strictly technical work from as much adminis- 
trative detail as possible 

(f) See that administrative details are given as careful 
attention as engineering details. 


CONCLUSION 


It is not particularly difficult to apply all these things to the 
management of an engineering department. It may be neces- 
sary to make some changes from the old style of highly depart- 
mentalized department, but this has been done in a number of 
cases 

In fact, half the job is done when not only those managing 
the engineering department, but others in the department real- 
ize these factors exist and resolve to do something about it 

It is certain that when the excellence of the engineering pro- 
fession in managing engineering activities is equal to the ex- 
cellence of the engineering designs produced, the profes- 
sion will be held in much higher regard than it is often held 
at present 


Wanted: A Centripetal Professional 
Force 


A THESE words are being written, the American Medical 
Association is holding its 102nd annual meeting in New 
York City. More than sixteen thousand physicians are in at- 
tendance to hear some four hundred technical papers scheduled 
for presentation 

Why mention this in a publication whose readership is pre 
dominantly made up of engineers? If one considers the current 
state of organization, overorganization, ard disorganization of 
the engineering profession the answer will be apparent 

Last September the American Society of Civil Engineers 
celebrated its Centennial with a mammoth intersociety meeting 
in Chicago. Looking back to a realistic appraisal of that 
meeting reveals an almost incredible fragmentation of the en- 
gineering profession. Indeed, it would be difficult to find a 
better example of the growth of professional provincialism and 
narrow specialization 

How can one explain the contrastingly different roles that the 
AMA and the ASCE have come to assume in their respective 
professions? Actually, both societies had their origins at about 
the same time in the mid-nineteenth century and benefited by 
reasonably comparable advances in their basic underlying scien- 
tific disciplines. Yet despite the rapid growth of medical 
specialties and the divergent forces that such interests must 
have imposed upon the structure of the AMA, that society has 
continued to exert leadership for the entire medical profes- 
sion 

On the other hand, the ASCE which originally represented 
civil, as contrasted with military engineering, continued to rep- 
resent one specialized field while innumerable other specialized 
societies sprang up over the years. This is not meant as a 
criticism of the ASCE but rather the trend in the engineering 
field 

Today the engineering profession might be compared to a 
rotating machine that is badly out of balance. The centrifugal 
forces of narrow specialization and the inertia of vested society 
interests have gotten out of hand. Engineers know what to 
do to bring the machine into balance. Somehow they must 


find and muster the strong and effective leadership that can 
create the centripetal forces out of which an effective unity 
organization can grow 


1953. ) 
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METAL-CLAD LAMINATES 
Used in PRINTED CIRCUITRY 


By NORMAN A. SKOW 


DIRECTOR OF RESEARCH, SYNTHANE 


printed circuit is a metal reproduction of a conductor 

pattern which has been bonded to an insulating materia]. 

Serving as a conducting medium in electronic assemblies, 

such circuits replace to a large extent the internal maze of wires 
normally found in conventionally assembled equipment. 

Printed circuits have been achieved by plating metal patterns 
on plastic boards, by spraying metal into depressions in a plastic 
plate, by bonding rigid wiring harness to a plastic base, by 
fusing silver-ink patterns on ceramics, or by etching of metal- 
clad plastics. The latter method is currently gaining in popu- 
larity and seems to be admirably suited to mass-production- 
assembly procedures required in the highly competitive elec- 
tronics industry 

The simplicity and uniformity of printed circuitry offers 
tremendous economic advantages in the production of all types 
of electronic equipment, Elimination of manual wiring speeds 
assembly and, because mechanical reproduction reduces the 
probability of error, inspection time is shortened automatically 
while assemblies become more uniform and reliable. 

MATERIALS 

The electrical properties of printed circuits are largely de 
termined by the base laminate, the metal foil, and the adhesive 
used to bond the two. For most printed-circuit applications, 
copper foil in a variety of thicknesses is bonded under heat and 
pressure to one or both sides of thermosetting laminated shect 
stock of the desired grade and thickness. 

Numerous experiments have been made to determine the suita 
bility of copper, aluminum, brass and silver foils. Of these, 
copper has been the most widely used; however, other metals 
are rapidly gaining in popularity. Silver and brass possess 
excellent current-carrying characteristics but suitable adhesives 
have not been developed which can produce a bond sufficiently 
strong for most service conditions. On the other hand, alumi 
num bonds well but poses a number of problems in soldering 
techniques. A partial solution to the soldering difficulty has 
been found by using a thin layer of copper or tin alloyed to one 
surface of the aluminum foil. 

For printed-circuit applications, electrolytically deposited 
copper foil is preferred over that produced by the time-honored 
rolling method. Rolled copper is undesirable for the following 
reasons: 


1 Insufficient width. Rolled foil is too narrow (6 to 12 
in. depending upon thickness ) for efficient and economical bond- 
ing practices. 

2 Rolling operations generate considerable heat which 
sometimes produces burned sports in the foil 

3 Rolled copper is likely to contain or pick up traces of 
other metals which might influence the accuracy of etching 
Such a condition also could interfere with the production of the 
extremely fine lines required for certain circuits 
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4 Lubrication applied during rolling operations tends to re- 
duce bonding properties of the adhesive. The result is a non- 
uniform bond of foil to the sheet of dielectric 


None of the drawbacks mentioned apply to 
lytically produced copper foil which is practically pure and is 
available in various thicknesses and widths up to 64 in. Al 
though this process was developed long before the advent of 
etched circuits, full advantage is taken of the fact that foil thus 
produced is admirably suited for this purpose. Electrolytically 
deposited as a thin layer on a smooth, revolving lead drum, a 
foil is stripped off which has one extremely smooth side while 
the other side is relatively rough. This smooth side permits 
uniformity of etching while the rough side becomes an ideal 
surface for bonding 

Thin copper sheets used in the building trades are also pro- 
duced by the electrolytic process but quality control is much 
more rigid for grades which ultimately will be used in printed 
circuits. Each roll is inspected for the pits, scratches, wrinkles, 
nodules, or pin holes which will render it unsuitable for elec 
tronic use. Extreme care during handling also must be ob 
served because oxidation resulting from fingerprints allows these 
areas to etch at a different rate of speed from that of unoxidized 
areas. For printed circuits foil thicknesses of 0.0014 in. and 
0.0028 in. are most commonly used 

The most satisfactory printed-circuit dielectric or insulating 
materials developed thus far are the thermosetting laminated 
plastics. Any of the twenty-odd standard grades of thermo 
setting laminated products described in NEMA ‘‘Standards for 
Laminated Thermosetting Products’'' will produce a satisfac 
tory bond with copper. The most generally satisfactory in 
sulating or diclectric material in use today is NEMA Grade 
XXXP. This thermosetting laminate utilizes a paper filler 
and is produced, as are all laminates, by impregnating or coat 
ing the filler material with a thermosetting resin and consoli 
dating a predetermined number of layers under temperature and 
high pressure. The ensuing chemical reaction transforms the 
layers into a hard, dense solid which will not delaminate and 
cannot be resoftened by the application of heat. Even in thin 
sheets, XXXP grade combines excellent electrical properties 
with the good machinability so necessary for punching opera 
tions. In addition, this laminate is sufficiently hard to main 
tain a smooth surface after the metal foil has been bonded 

Laminates other than phenolics, such as melamine and sili 
cone, also may be used. Melamine resins are used where arc 
resistance is an important factor, and silicone resins are used 
when heat resistance is required. Flame-retardant additives 
may be incorporated into most of the thermosetting resins and 
these tend to increase the resistance of the laminate to flame 


electro 


' NEMA, publication No. LPI, 1951. National Electrical Manu- 
facturer’s Association is a nonprofit trade association of manufacturers of 
electrical apparatus and supplies. The ‘‘Standards’’ publication is 
largely the result of co-operative work with the military services, par- 
ticularly the Bureau of Ships of the Navy Department. It presents a 
simplification of test procedures and standards and emphasizes the 
properties vital to each grade. 
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It is important to select additives which do not detract from the 
electrical and mechanical properties of the laminate. Stand- 
ards have not as yet been established for flame-retardant tests 


BONDING 


A great number of proprietary compounds are available for 
bonding metal foils to base laminates. These compounds in- 
clude phenolic, melamine, urea, and vinyl resins. Adequate 
bonding, however, is a formidable problem. The proper 
adhesive must be sufficiently strong, must possess good heat 
resistance to permit soldering without blistering, be resistant 
to shock and moisture, and must at least match the laminate 
in electrical properties. Thermoplastic adhesives are charac 
terized by their susceptibility to blistering during soldering 
operations and also have too much cold flow under normal 
operating conditions. On the other hand, common therme 
setting adhesives do not possess the required shock resistance 
and do not bond the copper foil as well as desired. This prob 
lem has been solved by developing specially formulated mix 
tures of both thermosetting and thermoplastic resins. A 
typical example of such a formula? is made from a mixture of 
phenolic and vinyl] resins 

The actual mechanics of bonding foil to a laminate may be 
accomplished by one of two methods. Class 1 copper-clad 
laminate is produced from a predetermined number of resin 
impregnated sheets to which is added a thin dry sheet of 
adhesive film followed by a sheet of copper foil. The entire 
build-up is then subjected to heat (approximately 320 F) and 
high pressure (approximately 1000 psi) for one hour. If de 
sired, the adhesive film and foil may be added to both sides of 
the build-up. 

Class 2 copper-clad laminate is designed to meet closer thick 
ness tolerances than Class 1 material. It is produced by sanding 
a finished, cured sheet of laminate to the desired thickness, 
after which the adhesive and copper foil are added. It is then 
returned to the press for a second application of heat and pres 
sure. Because of the additional work involved, Class 2 ma 
terial is more expensive than Class 1 

After bonding, copper-clad sheets usually are sprayed with a 
strippable plastic film for protection against scratching, oxida- 
tion, and scarring during subsequent trimming, packing and 
shipping operations 


PROPERTIES OF COPPER-CLAD SHEETS 


The principal requirements for finished sheets of foil clad 
laminated materials are their ability to resist peeling, and re 
sistance to heat and moisture. Other important considerations 
are that the copper surface be substantially free of wrinkles, pits, 
nodules, scratches, pin holes, and oxidized areas. It must be 
uniformly thick; otherwise it would be impossible to etch to 
fine lines. The copper also must be relatively soft in order to 
retain proper punching characteristics 

The adhesive layer must possess good clectrical properties 
and be resistant to moisture. When bonded it becomes an 
integral part of the sheet of dielectric and must match the 
selected grade of laminate in NEMA characteristics 

A quality-control check on the laminate is made to determine 
the water resistance and dissipation factor at 1 megacycle after 
immersion in water for 24 hr at room temperature. These 
tests are made according to procedures designated by ASTM. 


Bond strength varies with the thickness of the copper. For 
copper 0.0014 in. thick the bond varies from 3 to $lb. For cop- 
per 0.0028 in. thick the bond varies from 4 to 6 lb. The 


bond-strength test is made as follows: Four specimens, two in 


? Armstrong Cork Company, product No. 21013 
* American Society for Testing Materials: Water-absorption test, 


ASTM-D-229; Dissipation-factor test, ASTM-D-150. 
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the lengthwise direction and two in the crosswise direction, 
cach lin. X 4 in. X thickness, are cut froma sheet. The cop- 
per foil is peeled back from one end of the specimen approxi- 
mately 1 in. so that the line of peel is perpendicular to the edge 
of the specimen. The specimen is then supported in a hori- 
zontal plane with the peeled copper strip down between two 
solid supports adjusted to provide a */,-in. span. The end of 
the peeled strip is clamped between two knurled jaws to which 
is attached a light container. The jaws must cover the full 
width of the strip and are clamped parallel to the line of peel 
Sand or lead shot is poured at approximately 2 lb per min into 
the container until the strip begins to peel and at that point the 
weight of the total load is noted. Average value for the four 
specimens is the bond strength of the composite sheet of surface 
tested. 

The heat resistance of the copper-clad laminate is determined 
by two tests—the oven test and the hot-solder test. When the 
material is subjected to an oven temperature of 250 F for 30 
min no blistering should occur. This test is conducted by 
supporting an unconditioned specimen 6 in. X 6 in. in a non- 
metallic rack in a horizontal-flow air-circulating oven main- 
tained at 250 F + 4deg F. Examination of the specimen after 


30 min should reveal no blisters 

The hot-solder test is accomplished by floating a l-in. X 1-in 
unconditioned specimen (copper side to be tested down) in clean 
molten solder at a temperature of 400 F 


When the material is 























ETCHED PATTERNS OF PRINTED CIRCUITS ARE 
ACCURATE REPRODUCTIONS OF THE 


EXTREMELY 
ORIGINAL DESIGN 


ric. | 


Fine lines or complex shapes can be reproduced indefinitely without 
variation or loss of detail.) 





FIG. 2 


MAKING UP FOIL-CLAD LAMINATES 


Make-up for cach sheet of foil-clad material consists of arranging 

laminate, adhesive, i.e., dry film in this instance, and copper foil in 

proper sequence. Adhesive must contact rough side of both laminate 
and foil for best possible bond. 











FIG. 3} STACKING MAKE-UP FOR BONDING 
Make-up for each sheet of foil-clad is sandwiched between clean, 
smooth steel press plates. These assemblies are then stacked five high, 
called a oak "* for insertion in hydraulic presses where bonding takes 
place under heat and pressure 


FIG. 4 AFTER BEING REMOVED FROM LAMINATING PRESSES, EACH 


FOIL-CLAD SHEET IS INSPECTED CAREFULLY FOR FAULTS, PRINCIPALLY 
BLISTERING, CRACKS, OR IMPROPER BONDING 


subjected to the hot solder for 10 sec no blistering should be 
evident 
Foil-clad laminates meeting the foregoing specifications have 


proved to be eminently successful for practically all types of 
printed-circuit applications 


ETCHING 


Etching chemicals vary with the foil. For copper and brass, 
38 to 40 deg Baumé ferric-chloride solution is used; for alumi 
num, 10 per cent hydrochloric acid; for silver, 30 per cent 
nitric acid. These solutions are normally used at 85 to 95 F 
Etching time varies with the equipment used. In paddle 
type etchers, cup-shaped paddles on a rotating shaft pick up the 
etching solution and coat the surface to be etched with a fine 
spray. Using this method, copper foil 0.0014 in. thick will 
be etched through in about 2 min. The number of plates which 
can be etched at one time in a paddle-type etcher is limited 
Tanks are more practical for mass production. The etching 


FIG. 5 FOIL PEELED FROM A TEST STRIP IS SUBJECTED TO A STEADILY 
INCREASING PULL FROM A SUSPENDED LOAD 


Bond strength is computed from weight of load required to cause further 
separation of foil from laminate 


solution is placed in a suitable tank and agitation is provided, 
usually by compressed air jcts. The sheets to be etched are 
either racked or hung in the tank or carried through the tank 
by a conveyer. Etching time for copper foil in this sort of 
equipment will vary from 10 to 20 min 

In any type of printed-circuit etching where quality and 
consistency are important, a careful control over solution con 
centration, temperature, and degree of exhaustion must be main 
tained. Timing is important to prevent overetching and ex 
cessive undercutting of the resist 


FABRICATION 


In general, foil-clad laminates may be fabricated with the 
same machinery and methods used for sheets without the foil 
Special 
care must be taken in the design of progressive piercing and 
blanking dies so that the stripper plate will prevent any lifting 
of the foil as punches are withdrawn. Drills should be sharp 
ened with a negative rake similar to that used when drilling 
aluminum. When so ground, they will not catch the foil and 
lift it away from the laminate when holes are drilled through a 
narrow line of metal or at the termination of a line 

Rapid punching in exact register with the etched pattern is 
really the only difficult fabrication problem to be met. No 
general solution exists, however, since cach printed circuit is of 
a different size and shape and the method of handling will de 
pend on the type of tools required, the length of the strips, and 
a number of other factors. 


Shearing and sawing offer no additional complications 


ASSEMBLY 


Methods of assembly of printed circuits into finished elec- 
tronic or electrical devices are as varied as the applications 
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AIR-POLLUTION ACTIVITIES 


What Universities, Colleges, Research Institutes, and Laboratories 
Are Doing 


AIR POLLUTION CREATES SERIOUS PROBLEMS 


IKE many similar nondefense activities, research on air 
pollution problems decreased to a marked degree during 
World War II. Following the war, interest in the 

subject was resumed only slowly. However, widespread atten 
tion was attracted to the problem of atmospheric contamination 
after the Donora smog episode of October, 1948, which resulted 
in some twenty deaths. 

Previously the only similar incident for which there is a 
record took place in the Meuse Valley in Belgium in 1930, when 
a period of intense fog resulted in the death of sixty persons 
In November, 1950, a serious exposure to an accidental escape 
of hydrogen sulphide in Poza Rica, Mexico, caused twenty-two 
deaths. More recently, the past winter brought prolonged and 
intense fogs to Europe and, in particular, to the London area 
where, it is claimed, over 4000 deaths were precipitated 


SUBCOMMITTEE STUDIES PROBLEM 


These occurrences, plus a wide varicty of local problems, havc 
served to increase activity on air pollution, its causes, effects, 
and control. Public, governmental, and industrial interest have 
stimulated research programs in a large group of agencies, 
including the universities, colleges, and institutes. This report 
presents a summary of air-pollution research in a group of insti 
tutions in this country and Canada which have replied to a 
recent questionnaire No pretense to complete coverage 1s 
offered, but it is hoped that the reader will call to the attention 
of the Executive Secretary any omissions. The committee plans 
to issue at suitable intervals revisions as a continuing activity 
Subsequent reports in this series 
will present results of question 
official 


naire surveys of the 


One of the seven objectives in the program of the 


TABLE 1 NUMBER OF LABORATORIES WORKING ON SPECIFIC 
SUBJECTS 
Particles 25 
Gases 20 
Meteorology 16 
Collection, control by 1 
Topography gy 
Animals, effects on 8 
Vegetation, effects on 4 
Process changes, control by 2 
Disposal, control by 2 
Codes 1 
Standards I 


Table 1 indicates the interest in various subjects shown by the 
replics of laboratorics working on some aspect of the air-pollu 
tion problem. The specific subjects are described in detail in a 
later section 

The subject headings in the table are quite broad; a singl« 
heading such as ‘‘Particles’’ will include many ramifications 
Nevertheless, it still indicates marked concentration. This is 
to be expected for in the carly development of a ficld much 
effort is devoted to description and analysis. Later, when 
fundamentals are established, application can be made. In 
addition, such concentration reflects the field of interest of each 
institution, most of which are engaged in some form of physical 
or chemical research 

A study of the activity as provided in the detailed description 
discloses that many organizations are engaged in field surveys 
Whether these surveys should be termed ‘‘research"’ is some 
what debatable except in the sense that such work, if pub 
lished, is a scientific contribu 
tion, while also providing in 
formation on a local problem 





agencies, of the control-equip 
ment manufacturers, and of in 
dustry as a whole 

The list of institutions covered 
by the questionnaire was com 
piled from a number of pub- 
lished sources as well as from 
the personal information of the 
subcommittee members. In 
formative answers were received 
from 37 institutions; 13 indi 
cated no activity in air-pollu 
tion research, while 7 failed to 
reply. An effort was made to 
direct the questionnaires to per 
sons known to be active in air 
pollution research. Where this 
was not known, the communi 
cation was addressed to the in 
stitution. In some of the latter 
cases, the questionnaire may 
have failed to reach an informed 
source. Researchers are re 
quested to supply details which 
can be included in the next re 
port 


ASME Committee on Air Pollution Controls is . .. ‘‘to 
provide a clearing house for information on control 
projects and trends." To carry out this task a sub- 
committee consisting of the following persons was 
appointed: 

H. B. Lammers, Chairman; Coal Producers Commit- 
tee for Smoke Abatement 

L. C. McCabe, now replaced by R. C. Corey; U. S. 
Bureau of Mines 

C. A. Gosline, now replaced by L. L. Falk; E. 
Pont de Nemours & Company, Inc. 

W. A. Schmidt, Western Precipitation Corporation 

A. C. Stern, New York State Department of Labor 

By means of questionnaires, this group is collecting 
information on air-pollution activity among a variety 
of organizations. The ultimate application of the ma- 
terial will be to encourage co-ordination of effort. The 
present report, based upon information received from 
inquiries directed to universities, colleges, research 
institutes and laboratories, is the first of a series of 
publications by this subcommittee. Inclusion of an 
institution does not imply approval or selection by the 
ASME. 


I. du 


Frederick S. Mallette, 
Executive Secretary, 
ASME Committee on Air Pollution Controls 
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Field surveys usually include 
collection and analysis of air 
samples. Techniques for thesc 
purposes have not been stand 
ardized as yet, although ASTM 
Committee D-22 is making good 
progress in this connection 
An opportunity 
mentation in methodology is 


for experi- 


presented 
Support for these research 
activities comes from many 


sources; governmental agencies 
on all levels, foundations, com- 
mittees, associations of all 
types, industry, individuals, 
and, in some cases, the work is 
sustained by the research insti 
tution itself 

The list of publications origi 
nating in these research efforts 
Is COO lengthy to be included 
here. Reference to them will 
be made in a comprehensive 
bibliography on air pollution 
which is one of the committee 


SEPTEMBER, 1953 


activities, and the reprints which were supplied will be added 
to the committee collection or donated to the Engineering So- 
cieties Library 


SUMMARY EVALUATION 


What is the value, then, of this information? Probably for 
the first time it brings together a fairly complete compilation 
of the research being done on a subject of definite public and 
scientific interest. Even readers with a major interest in air 
pollution and who presumably have the best information availa- 
ble, will be surprised to learn of the relatively large number 
of organizations doing research in this field. Publication of 
this report is certain to bring to light other groups which may 
have been omitted. In addition it will be useful to those inter 
ested in sponsoring research on specific problems. While this 
report does not serve as an imprimatur, it can well serve as a 
guide. Persons or organizations secking specific assistance can 
here find most, if not all, of the laboratories which are now 
active, or have been active in the recent past, on this particular 
problem. Finally, and this is the original reason for which 
the information has been collected, it may serve as a foundation 
for an effort by which some degree of co-ordination can be 
achieved 
CONDENSED STATEMENTS OF ACTIVITIES IN AIR POLLUTION AT LAB 
ORATORIES RESPONDING TO ASME QUESTIONNAIRE 


ARGONNE NaTIONAL Laporatory (P.O. Box 299, Lemont, Ill De- 
velopment of instrument for quantitative determination of small 
amounts of freon 12 1n air; atmospheric dispersal patterns of effluents 
from stacks and in vicinity of buildings; basic structures in atmospheric 
turbulence and development of special equipment therefor 


ArmMouR Research FounpbaTion oF ILLINoIs INstTITUTE OF TECHNOLOGY 
Technology Center, Chicago 16, III Development of sampling 
instrumentation and procedures; sampling investigations at specific 
plants; investigation and development of dust-removal equipment; 
instrumentation on particle-size measurement; research on properties 
of aerosols and travel of dust clouds; research on technical aspects of 


city zoning for atmospheric pollution; collection and analyses of settled 
dust; development of analytical methods for settled dust, gases, and 
fumes; and general study of air pollutants 


Barrette Memoria Institute (505 King Avenue, Columbus 1, 
Ohio.). Comprehensive and definitive studies of problems arising out of 
combustion: Overfire jets for stationary boilers, locomotives, and for 
Scotch marine boilers; cinder collection for locomotives; reduction of 
fly-ash emission from spreader stokers; gravity reinjection of fly ash; 
low-draft-loss cinder’ and dust collectors. Urban and industrial air- 
pollution surveys; development of directional dustfall collector; metal 
fume-control system for electrometallurgical furnaces 


Boyce THompson InstituTE ror PLant Researcu, Inc. (Yonkers 3, 
N.Y Effect of various gases and of fluorides on plants; identification 
of constituents in air pollution by use of plants as indicators; studies 
on fluorine, sulphur dioxide, chlorine, ammonia, hydrogen sulphide, 
and the intake of fluorides from the soil 


CavtrorNiA INstTITUTE OF TECHNOLOGY (Pasadena 4, Calif Analysis 
of Los Angeles smog for organic pollutants and their transformation 


products 


Photochemical 
4) Sulphur dioxide 


University or Catirornia (Los Angeles 24, Calif 
reactions of some constituents of contaminated air 
in controlled laboratory experiments, with and without presence of 
oxygen and water vapor; and (4) nitrogen dioxide in presence of hydro- 
carbons and with and without oxygen 


University or Cuicaco (Chicago 37, Ill Behavior of natural 
clouds and possible effects of various aerosols; atmospheric dispersal of 
radioactive contaminants 


University or Cincinnati “Kettering Laboratory, Eden Avenue, 
Cincinnati 19, Ohio Establishment of character and source of ait 
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pollution; development of analytical methods; health effects on animals 
and man. 

(Laboratory for Experimental Medicine. 
health aspects of air pollution. 


Study of community 


Cotumapia University (New York 27, N. Y 


light-scattering visibility, particle size of aerosols; filtration and re- 
moval of fine aerosols, detection and removal of aerosols. 


Growth of aerosols, 


University oF Froripa (Gainesville, Fla Air-pollution surveys 
Sampling, analysis, meteorology, effect of air-borne gaseous pollutants 
on health, and on truck crops and commercial flower crops; determina- 
tion of concentration of gaseous fluorine and sulphur compounds in at- 
mosphere, to determine effect of varying meteorological conditions on 
dispersion of air-borne pollutants, and to locate sources 


Georaia [NstiTuTE OF TecHNoLoay (Atlanta, Ga Systematic study 
of effects which accelerate aerosol aggregation in suspension and meth 


ods of control 


Harvarp University (55 Shatruck Street, Boston 15, Mass In- 
vestigation of specifications and ratings of commercial air cleaners; 
performance of air- and gas-cleaning devices for aerosols; and basic 
research on instrumentation for testing equipment 


University or Itirnors (Urbana, Ill Studies on combustion (J. R 
Fellows); fundamental understanding of physical properties of aerosols 
W. E. Ranz); development of processes for treatment of waste gases; 
causes of smog in Los Angeles and other cities; fundamental aspects of 
physics and chemistry of air pollution and of methods for removing 
solids at source CH. F. Johnstone 


University oF INDIANA (Bloomington, Ind Fundamental proper- 
ties of aerosols; instrumental methods of measuring mass concentrations 
and particulate concentrations in acrosols; and procedures for testing 
smoke filters 


HyGiene Founpation (Mellon Institute, 4400 Fifth 
Development of outdoor ground-level 


INDUSTRIAL 
Avenue, Pittsburgh 13, Pa 
sampling instruments at low cost for determination of dustfall, smoke 
blackening potential), sulphur dioxide and hydrogen sulphide; prob- 
lems on sampling of particulate matter in stack gases; studies on kinetics 
of particulate matter, especially in stack gases, aimed at development of 
fundamental information pertinent to performance of dust collectors; 
techniques for examination of solids comprising air pollution of a city; 
and studies on chemistry of sulphur-dioxide oxidation 


Strate University or lowa (lowa City, lowa). Scale-model investi- 


gation of fluid motion 


Tue Jouns Hopkins University (615 Wolfe Street, Baltimore 5, Md 
Chronic exposures to air pollutants and acute infections (Baetjer, A.M 
performance of institutional incinerators and disposal of radioactive 


Wolman, Abel 


wastes 


University or Louisvitce Institute or INoustriat Researcu (Third 


and Eastern Parkway, Louisville, Ky Urban air-pollution surveys 


Massacnusetts Institute or TecuNotocy (Round Hill Field Station, 
South Dartmouth, Mass Field studies of atmospheric turbulence 
and theory of diffusion; photographic studies of diffusion of smoke; 
and study of the fluctuations which characterize turbulent flow 


University Or MicuiGan (Ann Arbor, Mich Analysis of aerosols 
and suspensions; filtering and scrubbing mechanisms, and absorption 


methods of control of air pollutants. 


New Mexico Institute or MininG ann Tecnnovocy (Campus Sta 
tion, Socorro, N. Mex Analysis of air-borne particles; study of diffu 
sion and mixing; and meteorological role of particulate matter 


New York University (University Heights, New York 53, N. Y 
Development of equipment and techniques for wind-tunnel atmospheric- 
pollution experiments including effect of vertical temperature gradient 
and other factors affecting turbulence; laboratory studies of accuracy 
of certain measuring instruments, such as deposit gages, smoke filters, 
sulphur dioxide and thermal-radiation-measuring equipment; emphasis 
on wind-tunnel scale-model experimentation; analysis of meteorologi- 
cal data for correlating wind-tunnel characteristics with full scale 
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Ono State University (Columbus 10, Ohio). Deposition of aero- 
sols: Mechanism of deposition and performance characteristics of fi- 
brous and granular filters; fundamental hydrodynamics of aerosol deposi- 
tion; performance characteristics of cyclone dust collectors; generation 
and growth of acrosols; entrainment separation; economics of air 


filtration; and particle-size measurement. 


Ontario Resgarcu Founpation (43 Queen's Park, Toronto 5, On- 
tario Measurements of dustfall, atmospheric dust, gas and vapor 
concentrations; meteorological studies; and determination of ‘‘corro- 
sion potential.” 

PennsyLvania State Coriece (State College, Pa Study of size 
spectrum of turbulence bearing on dispersal of air pollution; of effect 
of certain aerosols on spontancous freezing point of small supercooled 
water drops; and effect of electrostatic charges of artificial and natural 
acrosols on properties of potential fogs; air pollution caused by mine- 
refuse fires (burning gob piles); evaluation of instruments for air-pollu- 
tion study 


Prrrssuron Testino Lasoratory (1330 Locust Street, Pittsburgh 19, 
Pa.). Air-pollution surveys; techniques of stack sampling; examina- 
tion of dustfall for source correlation; and sulphur-dioxide and hydro- 
gen-sulphide determinations. 

Princeton University (Princeton, N.J.). Indirect research—effect of 
loss of sunlight on human health. 


Rutogrs Universiry (New Brunswick, N. J Determination of 


urban particulate air pollutants. 


Sranrorp Researcn Institute (Stanford, Calif.). Construction, test- 
ing and calibration of automatic gas analyzer for Los Angeles smog; 
analysis of soil, vegetation, and animal tissues in connection with 
fluoride effluent from alumina-reduction plant; meteorological studies; 
investigation into occurrence and nature of ice fogs in Alaska; removal 
of sulphur compounds from stack gases in petroleum-refinery operations; 
testing of new gas-cleaning device; and major study of Los Angeles 
smog problem, especially on eye irritants and reduced visibility. 


Universiry or Tennessee (Knoxville, Tenn.). Fluoride-effluent 
analysis to ascertain channel through which fluorine enters plant and 
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livestock (examinations of rain, pond, and river waters, and atmosphere 
through large-volume collections and exposures of Spanish moss). 


University or Texas (Box F, University Station, Austin, Texas 
Basic research on structure of atmospheric turbulence; and on radio- 
meteorology. 


University or Toronto (Toronto 5, Canada). Urban air-pollution 
survey to form basis for smoke-abatement ordinance. 


Unirep States Atomic Enercy Commission (P. O. Box 30, Ansonia 
Station, New York 23, N. Y Instrument development; field studies 
on relationship of ground-level concentrations at various distances from 
stacks to rate of emission, stack height, and meteorological variables; 
berylliosis; meteorological techniques; studies on radioactive dust 
from nuclear detonations 

General area air- 
concentrations of 


Srate Cotiece or WasHinGTOoN (Pullman, Wash.). 
pollution surveys of damage to ponderosa pine; 
fluorides, chlorine, sulphur dioxide, and particulate matter with varying 
meteorological conditions; observation of fluorine-sensitive vegetation 
and analysis of selected plants for fluorine content; controlled fumiga- 
tions with hydrogen fluoride to determine typical damage patterns, 
relative susceptibility, and possible effect on terminal growth; cattle 
fluorosis; daily rate of industrial effluents; fluoride pickup through 
root systems of pasture grasses; development of automatic fluoride 
analyzer, chlorine indicator, recorders for atmospheric radioactivity, 
and spectrographic analytical method for fluoride content of pine 
needles. 


Universiry or Wasninoton (Seattle, Wash.). To increase basic 
understanding of turbulent diffusion by photographic study of small- 
scale turbulence, cold layer near ground, and eddy conductivity 


Wasuincton University (St. Louis 5, Mo. Development and de- 
sign of “‘filter scrubber’’ dust collectors; development of low-cost 
collectors to remove small particles (down to submicron size) from fluid 


streams, continuously and with recovery of product. 
University or Wisconsin (Madison, Wis Fluorine toxicosis; toxic 


levels for dairy cattle. 


Metal-Clad Laminates Used in Printed Circuitry 


(Continued from page 711) 


The most obvious method is simply to punch or drill holes 
through the conductor and the laminate, inserting leads of 
standard components into the holes, and soldering the leads to 
the conductors. Complicated circuitry is normally laid out on 
both sides of the piece to provide for crossovers. Connections 
between conductors on opposite sides may be made by com- 
ponent leads, tinned eyclets, rivets, pins, or simply short lengths 
of wire. Using the proper laminate, components can be un- 
soldered and resoldered several times before foil shows a tend- 
ency to lift from the base 

Dip soldering has been proved quite practical as an assembly 
technique for smaller units. With all of the circuitry placed 
on one side of the dielectric, holes about 0.040 to 0.045 in. in 
diameter are punched or drilled to take the leads of resistors, 
capacitors, subminiature tubes, and so on, All of the com- 
ponents are placed in position on the opposite side of the piece 
from the etched pattern, with their tinned leads inserted 
through the holes. Usually the conductors are fluxed prior to 
this operation with a noncorrosive resin-type flux. All the 
necessary connections are then made between the components 
and the conductors by a single short dip in a molten solder bath. 
After dipping, excess lengths of the protruding leads are 
trimmed off. 


ECONOMY IN PRODUCTION 


Printed circuits are practical principally because of their 
simplicity and uniformity. They are particularly adaptable to 
very complex commutators and switching networks where 
subminiaturization is required. 

The great savings are in assembly labor, inspection time, and 
overhead. Assembly labor obviously is reduced by the auto- 
matic or semiautomatic systems. Inspection time is cut be- 
cause of the excellent reproducibility of printed circuitry and 
its comparative simplicity. Overhead is lowered because many 
more units may be produced in a given amount of factory space 


APPLICATIONS 


The future of printed circuitry, in general, is enormous. De- 
velopments to date have barely scratched the surface of possi- 
bilities. Their uniformity, ruggedness, and opportunity for 
use as sub-assembly plug-in replacement offers additional 
advantages in the maintenance of equipment in which they are 
used. Applications of the prefabricated circuits encompass a 
very. large ficld in low-power apparatus including radio, tele- 
vision, hearing aids, automatic signals, and other electronic 


devices 


PANEL EXTRUSIONS zn 
AIRCRAFT STRUCTURES 


By HOWARD KASTAN 


DESIGN ENGINEER, LOCKHEED AIRCRAFT CORPORATION, BURBANK, CALIF, 


HE extrusion process, probably more than any other 
metal-forming method, has provided the aircraft de 
signer’s imagination its greatest freedom. The tremen- 
dous variety of shapes extruded thus far attest to this fact. Al- 
though some of these shapes would insult even the most crude 
aesthetic sense, their very existence is a tribute to the flexibility 
and possibilities of the process 
The rapid expansion in the use of extrusions by the designer 
has been paced by the metal suppliers’ progress in producing, 
from higher-strength alloys, increasingly complex shapes with 
successively thinner sections and improved tolerances. The 
result of this program, together with progress in integrally 
stiffened panel-structure design, introduces new areas for the 
use of extrusions. This is but one of many current extrusion 
design opportunities. Others, such as the application of large 
Massive sections, stepped extrusions, tapered extrusions, and 
impact extrusions offer equally interesting challenges to the 
designer. For brevity and clarity this paper will be limited to 
consideration of certain panel-type primary structures only 


PHILOSOPHY OF DESIGN 


The philosophy adopted by the designer in his approach to a 
problem generally dictates the type of solution reached. Engi 
neering, using science as its lathe in the competitive production 
of useful articles, has evolved a fundamental philosophy of 
making products “‘cheaper and more efficient."’ It is the re 
sponsibility of the engineering designer to examine all of his 
creations for conformity with this philosophy. This is particu 
larly true of the aircraft structural designer who is dealing with 
an extremely expensive machine which is marketed largely on 
the basis of its functional efficiency 

The continuing program of searching for designs which re 
duce fabrication, assembly, repair, and maintenance costs, 
and which promote standardization of parts, constitutes the 
engineer's subscription to the first part of this philosophy 
The continual striving for less weight and higher operating 
stresses without sacrificing durability and reliability exempli 
fies the aircraft designer's recognition of the second part. Un 
fortunately, the total philosophy is often applied to the gener 
alitics of design and overlooked in the particulars 


EVOLUTION OF AIRCRAFT STRUCTURAL DESIGNS 


The all-metal airplane is synonymous with monocoque and 
semimonocoque structures. Except in the case of highly 
loaded, high-density structures, the pure monocoque form is 
relatively inefficient. For the loadings and structural densities 
of major components of medium and large-size aircraft, semi 
monocoque structure has proved most efficient. It is in the 
design of the latter-type structure that a steady evolution has 


occurred. The development of extrusions has contributed 

Contributed by the ASME Aviation and Machine Design Divisions, 
Society of Automotive Engineers, and the Institute of Aeronautical 
Sciences and presented at the Semi-Annual Meeting, Los Angeles, Calif., 
June 28-July 2, 1953, of Tue American Society or Mecnanicar Enai- 
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significantly to this evolution; the improvements in efficiency 
achieved by the use of extrusions in primary structure are notable. 

Such improvements have been most evident in panel-type 
structures loaded primarily in compression, such as the surfaces 
of wing and empennage box beams. Here, in comparison with 
bent-up and built-up sheet-metal stiffeners, extrusions have 
given the designer the opportunity to create individual stiffen 
ing members with optimum geometry and distribution of ma 
terial. Thus column and crippling allowable stresses have in 
creased so that higher operating compression stresses have been 
achieved, resulting in lighter, more efficient structures 

The cost picture has not been affected materially when com 
pared to sheet-metal-stiffener construction because 


1 Reduced fabrication costs for the extruded stiffeners have 


generally offset the higher cost of raw material 

2 Stiffener spacing on stiffened sheet pancls has not been 
changed so that assembly cost, i.e., price of attaching the sheet 
to the stiffeners, has remained the same as for bent-up 
sheet-metal stiffeners. Reductions in cost actually have been ob 


tained by using extrusions in place of built-up sheet-metal stif 


feners 


At this stage of the evolution two conclusions may be derived: 


1 The use of more expensive raw material does not neces 
sarily result in increased final costs 

2 Because of cost considerations improvements in structural 
panel efficiency have been obtained by development of the 
stiffening elements only. The skin material has been left to 
buckle out of action and operate inefficiently at a low average 
stress because of the relatively large stiffener spacing. In addi 
tion, the skin thickness has not been tailored to the varying 
loads as efficiently as the stiffeners so that high prices in weight 
and money are being paid to provide splices for stepped changes 
in skin thickness 


According to expectations, attention has been diverted to 
improving the sheet element of the stiffened pancl. The de 
signer, much to the production-man’s consternation, started 
stepping and tapering and lengthening every structural clement 
within his reach. Out of this happy chaos came three major 
approaches to the problem of increasing sheet efhiciency, Fig. 1 


1 Rolled tapered sheet with stiffeners attached by riveting 
as before 

2 Machined tailored-thickness sheet with riveted stiffeners 

3 Tailored integrally stiffened sheet with stiffeners and skin 


made in one picce—no attaching rivets required 


It is reasonable at this time to state that, after considerable 
indulgence in what is known as objective analysis, the author 
has become convinced of the merits of integrally stiffened skin 
construction. All the discussion henceforth may be considered 
appropriately prejudiced 

The reasons for this conviction, the anticipated role of ex 
trusions, and proposed avenues of design and production de 
velopment are reviewed in the following sections 
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Comparison of Methods for Improving Structural Panel Efficiency 
All three of the foregoing methods have onc advantage in com- 
mon. They minimize the number of transverse skin splices in 
longitudinally stiffened panels. This feature, accomplished 
at the expense of increased raw material or fabrication costs, 
pays for itself in reduced weight, reduced assembly costs, and 
generally improved reliability of the finished structure. It 





ROLLED TAPERED SHEET 
RIVETED STIFFENERS 


TYPES OF 
IMPROVED EFFI- 
CIENCY SKINS 
FOR STRUCTURAL 
PANELS 
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MACHINED TAILORED SHEET 
RIVETED STIFFENERS 





MACHINED TAILORED 
INTEGRALLY STIFFENED PANEL 


appears to be the only advantage offered by rolled tapered sheet 
and represents probably the minimum efficiency increase ob- 
tainable over constant-thickness-sheet skins. Even in this re 
spect the rolled tapered sheet docs not afford as high a degree of 
improvement as the other methods. 

The ability to suit the sheet thickness precisely to the load 
at any point in a panel provides a definite advantage in im 
proving efficiency for machined tailored skins. The increased 
fabrication costs attendant upon machining may not be as 
large as expected from generalized analyses. The inevitable 
local problems occurring in long stiffened pancls, such as cut 
outs, transverse former or rib attachments, service joints and 
doors, and mounting provisions for functional equipment 
always require local reinforcements of the skin. For flat or 
tapered rolled-sheet skins, reinforcements are provided in the 
form of riveted-skin doublers which add to fabrication, as- 
sembly, and maintenance costs, and to weight and sealing diffi- 
culties in integral fuel-tank applications. For machined 
tailored skins the reinforcing material is machined integrally 
in the skin during the general tailoring operation 

The use of machined tailored skins provides more efficient 
tension panels as well as compression panels. Here the local 
particulars of design assume great importance. The critical 
net sections in tension created by any riveted or bolted attach 
ments, such as occur at joints, ribs, and doors, may be climi- 
nated easily and lightly by local, integral, thickened pads 
machined on the skin to compensate for the loss in area resulting 
from attachment holes. In rolled-sheet skins there is no efficient 
means of compensating for local net sections. Consequently, 
large spans of a tension panel may be designed for relatively 
low operating stresses with resultant increase in weight. Ex 
perience to date indicates that, for highly loaded tension surface 
panels, machined skins may provide a § to 15 per cent weight 


saving over rolled-sheet skins. As operating tension stresses 
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increase and design for fatigue strength warrants greater con 
sideration, this feature of machined skins gains increasingly 
greater significance 

Returning to compression panel structure, a comparison may 
be made between machined tailored sheet with riveted-on stif 
feners and integrally stiffened skin. This is done on the basis 
of the one remaining item which may be exploited for increasing 
efficiency: elimination of skin-buckling with maintenance of 
high stress level, i.c., increasing gross areca compression stress 

The prevention of skin-buckling is accomplished by supporting 
the skin at sufficiently close intervals with stiffening elements 
The stiffener spacing required is generally too close for economi 
cal application of riveted-on stiffeners. On the other hand, 
no fastening operation is involved in applying the stiffeners to 
integrally stiffened skin. Thus the design for 100 per cent 
effective area with this type of construction is uninhibited by 
assembly-cost considerations 

Since, in conventional practice with riveted-on stiffener con 
struction, approximately 10 to 20 per cent of the gross area of 
a compression pancl is inactive at design stress because of skin- 
buckling; the prevention of skin-buckling in such a panel 
should result in a 10 to 20 per cent saving in weight if peak 
stresses can be maintained. 

This is being accomplished currently by the use of integrally 
stiffened skin panels on wing box-beam surfaces on the Lock 
heed Super-Constellation and C-130 airplanes 

In summary, analysis of the items affecting structural pancl 
efficiency indicates the following: (4) Machined, tailored-thick 
ness, integrally stiffened skin offers the most promising means 
of achieving highest efficiency in compression panels; (4) ma- 
chined tailored thickness skin with riveted-on or integral 
stiffeners offers the most promising means of achieving highest 
efficiency intension panels. Inthe foregoing analysis, efficiency 
has been given foremost consideration and cost largely ignored 

In the following section the cost aspects are reviewed and the 
prospect of satisfying the total ‘cheaper and more efficient”’ 
philosophy by the use of extrusions in integrally stiffened panels 
is investigated 

Costs and Extrusions in Integrally Stiffened Panels. Up to this 
time major integrally stiffened panels used in aircraft structure 
have been machined from thick-plate stock. Inso doing only 5 
to 10 per cent of the original raw material appears in the final 
product; the remaining 90 to 95 per cent of the stock is con 
verted to chips which may be reclaimed as high-alloy scrap 
This results in both high material costs and relatively high 
fabrication costs. Nevertheless, the total tangible costs in 
production of this type of structure, even with the present lim- 
ited experience and inadequate tools, are only slightly higher 
than for equivalent conventional structure. The unevaluated 
intangibles, such as reduction in weight, reduction in engincer- 
ing design and drafting time, and reduction in factory costs for 
paper work, handling, and stocking resulting from the ex 
tremely small number of parts in integrally stiffened structure, 
actually may transfer the total cost advantage to the integrally 
stiffened type 

By machining pancls from extruded sections which roughly 
approximate the desired finished shape, considerable raw ma 
terial and machine time could be saved. Although the price 
per pound for such extrusions would be much greater than for 
plate stock, it is anticipated that the use of extrusions would 
save approximatcly 50 to 70 per cent of the material being con- 
verted to chips in machining integrally stiffened panels from 
thick-plate stock. This saving would be reflected in large 
measure in fabrication costs. A study of production costs of 
two integrally stiffened panels on the lower surface of the Super 
Constellation inner wing indicates chat, if extruded stock were 
substituted for the currently used thick-plate stock, material 
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costs would be approximately equal and fabrication costs would 
be reduced by about 30 per cent. The total cost of material and 
fabrication operations for the extruded pancls would be ap 
proximately 83 per cent of that for the thick-plate stock to pro 
duce identical parts. Equally important is the face that in 
war-emergency conditions, the poor utilization of critical ma 
terials inherent in machining from thick plate could hardly b« 
justified 

These are the more obvious economies of extruded panels 
Additional economies, in comparison with thick-plate stock, 
are as follows: 


1 Reduction in amount of substructure (transverse ribs and 
formers) required for supporting long panels because better 
column sections would be obtainable in extrusions 

2 Lower handling costs for raw material because of lighter 
weight of stock 

3 More compact storage of raw materials because of ability 
to nest extruded panels with cach other. 

4 Less setup time for machining because reduced stiffness 
of stock permits clamping of material to machine more easily 

5 Use of wider and/or longer panels than may be obtained 
in plate stock, because of billet-size limitations, would reduce 
assembly costs further by climination of splices 


Perhaps of greater importance to cost than any of the items 
just mentioned is a unique possibility of extruded, machined, 
integrally stiffened panels which may be exploited by a co 
ordinated development program. This is the possibility of 
standardization of extruded panel sections and extension of 
this standardization to joints and substructure spacing and at 
tachment. Means of attaining such a goal will be discussed later 
The effects of standardization on costs are sufficiently well 
known in technical fields to obviate the need for classification 
and explanation here. It is only necessary to observe the 
varicty of designs in different airplanes for structural panels 
with the same loading requirements to understand the im 
mediate economies of standardization. The real basis of low 
cost mass production in the American economy is standardiza 
tion. Why not apply this principle more fully to aircraft struc 
tures? 

The role of extrusions should be important in the eventual ob 
tainment of highly efficient structural panels inexpensively 
fabricated from basic standardized panel cross sections 


PROPOSALS FOR DEVELOPMENT 


Co-ordinated development programs by the metal producers, 
the machine-tool industry, and the aircraft manufacturers arc 
necessary to achieve the advances in efficiency and economy 
discussed in the foregoing 

The metal producers are required to develop means of produc 
ing and heat-treating integrally stiffened extruded panels from 
high-strength alloys which are wide (estimated up to approxi 
mately 10 ft), long (estimated up to approximately 90 ft), 
reasonably flat, straight, and which have thin sections, good sur 
face finish, and close tolerances. The limiting size, flatness, 
straightness, and tolerance requirements should be deter 
mined jointly by the metal suppliers, the machine-tool pro 
ducers, and the aircraft manufacturers. The configuration of 
the panels and the thicknesses of the various elements in the 
raw extrusions should be determined in co-operation with the 
aircraft industry 

The machine-tool manufacturers should be concerned with 
the development of machines that will handle the size and type 
panels noted previously and which will profile-cut both longi 
tudinally and transversely to final thickness tolerances in the 
order of = 0.002 in. In addition, rapid skin-thickness-measur 
ing equipment for inspection purposes might be made an inte 
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gral part of the machine so that overthickness conditions could 
be detected and corrected before the panel is removed from the 
machine 

The aircraft industry should consider engaging in a program 
for the development of a standard basic panel cross section 
which could be adapted, by minimum machining, to satisfy 
efficiently a reasonable range of loading conditions. Successful 
development of such a section should be followed by develop 
ment of standard joints and atrachments therefor. A quantita 
tive evaluation of this design problem follows 

Formulation of the Design Problem. The formulation of the 
problem of designing a standard extruded panel cross section 
for efficient transmission of compression loads, such as in a wing 
or empennage box-beaia surface, is based on the assumptions 


1 The panel is to be made from extruded 7§S-T6 aluminum 
alloy 

2 Cross-sectional area of the panel is to be made 100 per 
cent effective in resisting compression at any point in the span 

3 The interaction of shear and bending loads with the com 
pression loads on the panel is accounted for adequately by using 
a compression-stress ratio (ratio of design stress to allowable 


stress) of 0.85 
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FIG. 2 LOADING OP STIFFENED COMPRESSION PANEL 
Following are the symbols used in the development of thx 
problem, Fig. 2 
N = compression load per in. of width of panel, lb per in 
F = allowable compression stress on gross cross-sectional 
arca, psi 
de sign COMPpression stress ON ZrOoss Cross sectional area, 
psi 
tangent modulus of clasticity corresponding to f, psi 
ratio of design compression stress to allowable com 
pression stress = f F, assumed to have a constant 
value of 0.85 
column end fixity coefhicient at panel-support points, 
assumed to have a constant value of 1,50 
distance between panel supports; 1.¢., rib or former 
spacing, in 
radius of gyration of panel cross section, in 
thickness of flat plate which would have same gross 
arca as panel cross section, i.¢ 9 panel CrOSss-Scc 
tional area per in, of panel width, sq in. per in 


The first requirement is to establish a reasonable loading 
range within which a design of this type is required. The upper 
limit may be defined by the compressive yield stress of the 75S-T6 
material, and the idea that any section requiring more area than 
a */s-in-thick plate would be designed better as a flat-plate 


panel without stiffening. Thus 





Nmax os Fyieta t R. 


Nmax = 74,000 X 0.375 X 0.85 = 23,600 Ib per in 


The lower limit is established by experience which indicates 
that at sections just satisfying practical minimum-gage and 
stiffening requirements for a box beam (t, = 0.045 approx) it is 
extremely difficult to achieve allowable gross-area compression 
stresses greater than 15,000 psi approx. Thus 


Nimin = 15,000 X 0.045 X 0.85 = 575 Ib per in 


The variation of working stress f, with loading intensity N, 
between the limits obtained in the foregoing is determined from 
design studics and actual designs of nonbuckling surfaces made 
for three Lockheed airplane wing box beams—the Constella 
tion, Constitution, and C-130. Distance between ribs or for 
mers L, is also based on this experience. These values of f and 
L may be considered minimums for efficient design. Any in 
crease in these values would represent improvement in cfhi 
ciency and would be most welcome 
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The design requirements thus obtained are summarized in 
Fig. 3 where 
N f 


f 
Ver 


The first part of the problem then is to develop a single basic 
extrusion cross section from which sections satisfying the con 
ditions in Fig. 3 may be obtained with minimum machining 
The basic extrusion also should allow sufficient material for 
local reinforcement and should be of such a shape as to facili 
tate attachment of substructure and installation of efficient 
service joints. A further requirement, for surfaces employed 
as boundaries for integral fuel tanks, is to permit substructure 
attachment without fastening through the skin 

The second part of the problem is to develop standard joint 
designs, substructure attachments, and local reinforcements at 
various points in the loading range 

No attempt at solution of the problem is made here 
it is hoped that this outline of the basic problem will stimulate 
co-operative effort throughout the industry to arrive at truce 


standardization 
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CONCLUSIONS 


Extrusions will continue to play an increasingly important 
part in aircraft structures. The various new types of extru- 
sions now being made available, such as massive sections, 
stepped sections, tapered sections, impact extrusions, and panel 
sections, offer interesting challenges to the structural designer 

Wich particular reference to panel-type structures, the extru- 
sion process offers the possibility of providing a standard basic 
section from which the aircraft manufacturer may produce in- 
expensive highly efficient structural surfaces for box beams 
This possibility may be exploited by a co-ordinated develop- 
ment program involving the metal producers, machine-tool 
manufacturers, and the aircraft industry 
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Light-Alloy Forging—Design 


and Production Problems 
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sive loading of the part at the cool tip due to, insufficient support. 
The necessity of minimizing residual stresses caused by heat 
treatment is recognized by the author's company and much 
thought has been given, and will continue to be given to this 
matter. Investigations which we have conducted have shown 
that the proper sequence of machining operations is a great aid 
in equalizing the relieval of residual stresses. Compressive 
residual stresses, generally located at the surface of a forging, 
are balanced by tensile stresses in the interior part of the forg- 
ing. Removal of the compressive stresses by alternate machin- 
ing on both sides of a forging will assist greatly in holding dis 
tortion to a minimum. It may well be that when control 
is obtained over unexpected changes during machining, the air 
craft companies may not demand as many close-toleranced, thin 
webbed forgings as they now do. The machine shop may not 
object so much to extensive machining on a forging if the 
forging would remain stable during the machining operations 


CONCLUSION 


It should be emphasized that it is vitally important in this 
heavy forging-press program for aircraft designers and forging 
producers to co-operate as the only means by which the objec- 
tives of the program may be achieved or by which its enormous 
cost can be justified. These objectives cannot be reached in a 
short space of time but will require sustained efforts over a long 
period. The progress made during the past 10 or 15 years in 
the light-alloy forging industry has been a key factor in the 
development of the American aircraft standards as we know 
them today. The promise for the future is even greater, and it is 
a promise which must be realized 
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Developing Engzneers Into Executives 


By ROBERT F. PEARSE 


THE HAROLD fF 


INTRODUCTION 


LL too often, we hear the statement that engineers make 
poor executives. Although all the aptitudes that the 
typical engineer tends to possess do not lend themselves 

perfectly to the requirements for modern industrial executives, 
the fact remains that engineers can and do make good execu 
tives. One recent and detailed evaluation of engineers indi 
cated that in this particular group, about one out of three men 
warranted intensive executive development training (1).! 

With American industry today getting more and more tech 
nical in nature, it is obvious that an engineering background, 
although not a requisite for a top-management man, is an ex 
tremely valuable asset 

Currently there is intense interest by industria] managements 
in appraising objectively the capacity and capabilities of the 
various executives who constitute their key personnel group 
Such managements have found that poor executive decisions 
cost money. When an executive fumbles in the basic task of 
being an executive—that of getting results through others 
costs, confusion, and tempers tend to rise simultaneously to new 
heights 

Whenever an executive is given an assignment that is in 
compatible with his personality pattern, he tends to become 
vaguely unhappy, discontented, and functions below par. As 
a result these men, who have ability but feel blocked or malas- 


signed, tend to leave for other companies where job offerings 
seem More promising 

Psychological testing techniques, particularly those of the 
projective-personality variety, have and are giving good results 
in revealing total personality patterns which help to fit engi- 
neers into Management positions where they can put their broad 
technical backgrounds to the greatest use 


TYPICAL PERSONALITY TRAITS OF ENGINEERS 


Studies to date indicate that, in general, engineers have had 
family backgrounds and child-training experiences that tend 
to be typical of the American ‘‘middle-class’’ subculture. Such 
training indoctrinates individuals with the valuc-attitude and 
belief systems of this particular segment of our society (2 
The values stressed are those usually associated with hard work, 
initiative, self-reliance, thrift, neatness to the point of meticu 
lousness, and the sincere belief that one proves his worth as a 
person through continuously successful achievement (3) 

Out of such middle-class child-training experiences come in- 
dividuals whose personalities find compatible vocational outlets 
in the skilled trades: teaching, banking, law, business manage 
ment, accounting, dentistry, medicine, and related work. 

Insistence on Always Being ‘‘Right."’ One of the characteristics 
that engineers as a group tend to exhibit is an insistence on 
rigorously logical thinking and a determination always to find 
the right (i.e., factually correct) answer to any problem with 
which they are confronted. Engineers may become internally 
disturbed and even anxious when placed iti situations in which 
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it is difficult or impossible to function on such a basis. While 
such rigorous thinking is the essence of successtul mechanical 
functioning, it is often not possible in the vast arca of human 
relations where emotion and judgments replace logic and fact 
Yet, current studies of executive duties indicate that successful 
executives have to spend large amounts of their time on human 
relations problems 

The deep insistence of engineers on being ‘‘right’’ at all times 
may arise from typical family situations in which parents 
principally the father) insistently demand logical performance 
from the child. They reward and encourage behavior that is 
logically correct and discourage spontaneous impulsive tend 
encies that may seek expression. One way for the child to 
react to such a situation is to outdo the father by “‘being right’ 
as often as possible. Through internalization of parental aims 
and standards, he comes to feel that he himself is ‘‘good”’ 
and to the extent that his behavior reflects this 
concept 

While scientific accuracy is the backbone of our machine 
civilization, in applied engineering a compulsive insistence on 
always being ‘‘right’’ may be detrimental to the extent that pro 
duction decisions often are a compromise because all required 
facts cannot be obtained and exhaustively analyzed. “‘Art 
East’’ is a case in point. In his carly thirties, Art has been 
advanced rapidly to the position of assistant plant manager for 
a large company. By nature, Art is a deliberate methodical 
thinker who feels extremely uncomfortable unless he has all 
the facts at hand on which to base a decision. Like many 
engineers, his slide rule lies constantly on his desk throughout 
the day. It is a silent symbol of Art's belief in the immutable 
laws of mathematics on which he tries to base as many decisions 
as possible. But in the continual turmoil and change of every 
day production requirements, Art always feels a little bit lost 
Usually he is just a little unsure of himself because he is forced 
to move faster than his personality and training let him feel 
comfortable in moving 

At staff meetings, Art (despite his very superior IQ as meas 
ured by conventional tests of adult intelligence) is often be- 
wildered at the pace of decision making. The more rapid 
thinkers and those satisfied to sketch out the general picture 
without overconcern for minute details, leave him behind. He 
can feel comfortable only when he has everything ‘‘nailed 
down.”’ But the very nature of production in his dynamically 
changing industry is such that it is impossible for him ever to 
be completely sure of each tiny detail. Consequently, Art is 
chronically troubled and eventually this uncertainty which is 
so abhorrent to his inner self, is bound to take its toll to some 
extent 

Hostility Toward Authority Figures. Another characteristic 
generally common to engineers is a tendency toward varying 
degrees of hostility in relation to authority figures or bosses 
This is often true of middle-class children who have been forced 
to conform to parental standards in weaning, toilet training, 
educational achievement, and vocational choice, without much 
voice in the matter anywhere along the line. The consequence 
of such hostility is that there will often be an inner resentment 
of all people in authority such that may interfere with smooth 
job relations or create a tendency to resist ideas emanating 


“worthy” 


719 





720 


from superiors simply because they come from authority figures 

In the proper amount, this resistance can create a healthy 
state of intellectual independence and individual initiative 
which makes for superior performance. But when overdone, 
it can turn into chronic resentment, ‘‘fect dragging,’ and just 
plain stubbornness. In the extreme form, it can cripple an 
otherwise brilliant engineering career 

The case of ‘Herb White"’ is one in which reactions to an 
extremely dominating father have had unfortunate negative 
Herb again has very superior IQ as measured ‘by adult 
intelligence tests. He was graduated well up in his engineering 
class about 20 years ago at a prominent university. Since then, 
Herb has been pretty much confined to a role of chief draftsman 
and detailer in the company he has worked for since graduation 
Charlie West, one of his classmates, has risen to the position of 
president of this company and become a corporate officer during 
the same period. There was no favoritism shown Charlic; he 
rose because he could handle difficult assignments well. In a 
technical sense, he is no better an engineer than Herb. But 
he has a wealth of drive, an alert imagination, and a willing- 
ness to accept responsibility that is lacking in Herb 

Herb’s father wasa farmer. A strong-willed man, he directed 
his family with an iron hand. Herb’s early attempts at self 
assertiveness were beaten down, literally with a strong arm 
Through childhood conditionings, Herb developed a tendency 
to feel both chronically hostile toward his father and at the 
same time submissively dependent upon him for suge.stions 
Herb feared to plunge ahead on his own because he 
So he has gone 


effec ts 


and ideas 
was likely to be punished for such attempts 
along through the years confining himself to the more detailed 
phases of engineering, hesitant and fearful of stepping out and 
doing things on his own 

His boss, Charlie West, often has tried to give Herb assign- 


ments that would encourage him to develop and put to work his 


relatively high engineering potential. But cach time, things 
didn't quite seem to work out. On occasion, Herb has asked 
to be returned to more detailed work in which he does not have 
to function independently or be responsible for important de- 
cision making. Now in his middle forties, Herb works sporadi- 
cally until quitting time, then rushes home and tries to give 
outlet to his creative abilities in a variety of hobbies. Here he 
can work alone, unsupervised by a fatherlike boss. Yet, even 
here, with complete freedom to do what he wants, he seldom is 
as creative as we would expect for one of his intellectual “horse- 
power.” 

Since most of us have to work under relatively direct super 
vision in America’s mass-production large-corporation indus- 
tries, heavily negative reactions toward those in authority can 
be detrimetal to executive development. While independent 
thinking is important, complex industrial decision making more 
and more tends toward the committee or joint problem-solving 
approach. Here we are forced to work with, for, and through 
others to get the best results. Few ‘Captains of Industry” 
are so capable and so free of supervision today that they actually 
function autonomously in making large-scale decisions. There 
is always an executive committee or a board of directors 
around to temper the individualism of even the ‘‘ruggedest’’ 
individual 

Avoidance of Close Interpersonal Relationships. Like 
physical scientists (4) engineers often show a considerable in- 
dependence of the need for close personal relationships. In 
past familial living, warm, positive, friendly relationships 
were apt to have been subordinated to a relatively cool, in 
tellectual interaction between family members. Consequently, 
in adult living, warm or close relationships with other people 
may bother them. With remoteness toward people can go a 
difficulty in becoming interested in the subtleties of human be 
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havior which is frequently illogical and heavily emotional in 
tone. Human relations and the understanding of human moti- 
vations tend to “‘come hard"’ for those who are somewhat 
remote from others 

It is just at this point where the current definition of an execu- 
tive as one ‘‘who gets results through others"’ is apt to be diffi- 
cult for the engineer. He may find difficulty in understanding, 
let alone practicing, the fine but trying art of leadership at the 
human-relations level. Like the military officer, he may lead by 
virtue of his title, position, and status without any particular 
perception of the emotional state of the person who receives 
orders and is expected to carry them out. Unfortunately, 
human beings with their internal conflicts, their emotions in 
place of logic, and their intensely personal reactions to situa- 
tions are not as predictable in function as are machines 

Limited Effectiveness in Getting Results Through Others. Super- 
vision of others and achieving results through their efforts may 
be one of the most difficult development points for engineers 
who aspire to top executive jobs. Since the engineer is usually 
right in a factual sense, he frequently becomes bewildered by 
the refusal of other people to think and act on logical grounds. 
We are all familiar with engineers who have become exccutives 
in title, position, status, and salary without ever really hav- 
ing become top-notch leaders of men. Similarly, many 
military commanders seem to get results more by virtue of an 
Act of Congress than through their own skill as democratic 
leaders 

Jim Green is such a man. He retired as president of an im- 
portant segment of a major corporation after what seemed on 
the outside to be an unusually successful engineering-executive 
career. Jim ‘fell into’’ a key job some 25 years ago. This was 
long before formal executive appraisal and development pro- 
grams had been installed in this country to any extent. In fact, 


Jim was the only man around who was remotely qualified to 


fill che vacancy when it came up. 

Over the years he was promoted in the organization and re- 
tired with honors. But the men who worked for Jim knew how 
really limited he was as an executive. He lacked a broad or 
intuitive understanding of all the elements of his job as presi- 
dent. Yet he feared to admit or show any limitations in his 
knowledge. So he used the familiar tactic of focusing atten- 
tion elsewhere by asking unpredictable questions and issuing 
spur-of-the-moment orders that frequently were conflicting and 
confusing. It was often said of him that the last person who 
talked to him really decided a policy, because Jim changed his 
mind after cach conversation. 

Some staff members refused to commit the company on any 
considerable issue without having Jim's initials on a memo,even 
though the decision was nominally their responsibility. They 
had learned through sad experience that he was quite apt to 
chide them next week for the very thing he had insisted they 
do—even over their objections—completely forgetting what he 
himself had ordered. Hence everything, even minor items, 
had to “‘bottleneck’’ through Jim because temperamentally he 
was incapable of delegating authority and responsibility. Only 
an extensive financial audit with an intimate knowledge of the 
man and his methods could really give this corporation an esti 
mate as to just how many thousands of dollars it cost to call 
Jim an executive and keep him on the pay roll making poor de 
cisions. Actual figures are largely buried in various operating 
accounts 


EXECUTIVE-DEVELOPMENT PROGRAMS 
Many American corporations have claborate programs to 
search out and train executives that are so sorely needed today 
(5). Few companies with such programs would go back to the 
old days in which too often incoherent, disorganized, and hap- 
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hazard methods of selecting and training executives were the 
rule 

One of the major drawbacks of formal executive-development 
programs has been the difficulty of objectively and accurately 
appraising candidates for intensive executive training. Unfor 
tunatcly, in this complicated areca of attempting to judge others 
honestly and adequately, personal biases get in the way of 
objective appraisal. These biases often function deviously and 
Rationalizations are ‘“‘made up" to justify 
If our biases cause us to over 


unconsciously 
judgment about certain persons 
rate a poor man or underrate a good one, we make expensive 
decisions for our company when these erroneous judgments are 
translated into personnel policy. ‘‘Pooled judgments’’ or 
group appraisal of the subjective sort, too often reflect the overt 
or covert sentiments of the top man in the judging group. Most 
of us think twice before contradicting the judgment of a strong 


superior 


TECHNIQUES OF APPRAISAL AND MEASUREMENT 


Pencil and Paper Tests. Early attempts to measure personal 
abilities largely involved the use of “‘pencil and paper’’ tests 
Here the person tested was asked to supply the correct answers to 
test problems or to make discriminating judgments of various 
sorts. The numbers of successful trials or correct answers 
were manipulated statistically to provide a “‘score’’ or measure 
of the individual's relative performance. Norms were com 


piled, based on the statistical distribution of scores obtained by 


individuals on such tests 

Then attempts were made to predict probable job performance 
on the basis of test scores and test-score patterns. In jobs of 
manual, repetitive, and clerical nature, a considerable degree of 
success has been attained (6) 

Selection and placement problems in the Armed Forces during 
the two world wars led to further study and refinements of 
predictive measures in military manpower situations (7 
While individuals may differ, most people feel that a pretty fair 
job of classification was done, particularly in World War II 
Particularly is this so in terms of the magnitude of the task 
and limitations of facilities available 

Further statistical refinements in such testing through factor 
analysis techniques (8) have brought co light clusters of traits, 
abilities, and aptitudes which were being measured in different 
degrees by unco-ordinated and random tests. Recently, tests 
based upon the findings of factor analysis have been developed 
which aimed at measuring “‘pure’’ aptitudes or abilities 

Attempts to use conventional paper and pencil tests to predict 
executive-job performance were not always successful in the 
judgment of people who attempted to do such matching (9 
Many exccutives with high test scores were considered to be 
relatively poor on their jobs. Sometimes the reverse was true 
High-scoring people might have emotional difficulties which 
limited their effectiveness. In view of our knowledge of the 
powerful emotional conditioning effects of early child training 
and resultant adult behavior at the symbolic and emotional 
levels, this is not surprising (10 

Pencil and Paper Personality Tests. To get at the important 
area of emotional adjustment, many companies switched from 
straight aptitude testing to the consideration of personality 
factors by means of pencil and paper personality tests. Re 
search findings indicate that intelligent people are often able to 
““outguess’’ such tests; that is, they have a pretty good idea 
of how their answers will be interpreted if they select a ‘‘yes"’ 
rather than a response to some question attempting to 
get at emotional reactions 

For example, a man with a severe anxiety disturbance that re 
quired him to take a leave of absence for psychiatric treatment 
might come up with a profile on such a test that was out of 
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line with the known facts on his emotional disturbance. He 
would get a pattern that was very high on “‘self-confidence,” 
‘‘dominance,"’ ‘‘aggressiveness,’’ and other desirable traits. 
This showed that he was able to outguess the test 

Projective Personality Tests. To avoid such outguessing and 
in an attempt at delving into deeper levels of personality, pro- 
jective test techniques for evaluating personality have been 
tried out increasingly in industrial situations (11). One of the 
early post World War II publications on the dynamics of execu- 
tive performance obtained from such techniques was reported 
on by Henry (12). 

Clinical psychologists have long used projective techniques 
such as the Rorschach test (13), the Thematic Apperception test 
(14), and the Szondi test (15) to explore deeper levels of per 
sonality adjustment and consequent behavior. The applica 
tion of these techniques to industrial-personnel problems, in- 
cluding executive appraisal and development, is a relatively 
recent event 

Psychometricians, schooled in the statistical treatment of 
tests have raised various objections to the 
Stephenson (16) 


correct answer” 
scientific bases which underly such tests 
in a penetrating article, has taken issue with some of their con 
clusions. As research findings continue to accumulate from 
industrial-personnel use of such techniques, a growing body of 
evidence indicates that they can be used successfully to appraise 
people in industry (9, 17, 18) 

Executive appraisals using projective test interpretations of 
individual personality patterns have given both individuals 
and managements valuable insights into the reasons why people 
behave the way they do in top-level jobs. Such knowledge is 
crucial to executive appraisal and subsequent developmental 
training. Companies have done personnel research with pro 
jective techniques so as to derive useful answers to many per 
plexing problems of human behavior. The Glenn L. Martin 
Company recently has reported on its §-year experience with one 
type of projective technique (17). This article includes the 
results of a crucial problem of engineering-executive selection 

An Engineer-Executive Case Study. Another study concerning 
the industrial-engineering staff of a Midwestern corporation was 
reported recently in preliminary form by this author (1) 
After rating members of the staff on cleven crucial traits, the 
chief industrial engineer ranked cach individual in terms of the 
quality of such trait he thought the man possessed. The per 
sonnel director filled out a similar form on cach man, working 
exclusively from the analysis of a projective personality tech 
nique. In most cases the personality analysis was made without 
the man ever having been seen. When evaluations were com 
pared man by man and trait by trait between the chief engineer's 
judgment and the personality analyst's predictions, there was 
complete agreement (on a five-point scale ranking) in 45.7 per 
cent of over 600 separate and completely independent judgments 
In another 41.8 per cent of the ratings there was a difference of 
only one scale step between the judges. The high correlation 
between the judgments indicates the precision with which pre- 
dictions may be made from projective personality data in terms 
of industrial evaluations 

Validation Studies on Predictions From Projective Techniques. A 
detailed study was made recently as to the actual tenure and 
dollar volume of sales of salesmen in one organization (18). In 
this study it was found that had ratings based on projective 
personality test analyses been used to select salesmen-—with 
no other selection device being used—the estimated total sales 
volume would have been increased 34 per cent or about a quar- 
ter of a million dollars a year in the company which undertook 
the study. 

Current Research Activities on Occupational Success and Personality 
The past few years have seen a great deal of work done in the 
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field of investigating the relationships between personality 
characteristics and occupational achievement. Among leading 
workers in this field are Drs. Eli Ginzburg and Donald Super of 
Columbia University; Richard E. Worthington, formerly of 
The University of Chicago; and Ann Roe. Dr. Roe has pub- 
lished a series of articles on the results of her research on the 
characteristics of eminent physical scientists, using projective 
techniques along with other instruments. Her forthcoming 
book, ‘Making of a Scientist,"’ is scheduled for early publica- 
tion 

In a recent article (4) she mentions that we presently cannot 
isolate qualities peculiar to a single occupational group since 
all occupational specialists are also people. As such, they have 
been exposed to common social and cultural experiences (2, 19), 
together with others in their social class groups. She indicates 
in this article the tendency of physical scientists to be immersed 
in creative work activities, and to forego close relationships 
with people 

Like her physical scientists, engineers in addition to being 
occupational specialists are also people. None of the state- 
ments tentatively offered in this paper will apply equally to all 
engineers, just as her findings do not apply equally to all of the 
eminent scientists which she has studied. Some of the charac- 
teristics that have been suggested to be typical of the engineer, 
naturally also will be found in other occupational groups. The 
present level of our knowledge concerning the relationship be- 
tween occupational success and personality does not permit 
us to predict concerning occupational success with absolute 
precision. However, we do have a number of significant 


leads 
EXECUTIVE DEVELOPMENT SUGGESTIONS FOR ENGINEERS 


What hints might the engineer take that would assist him 
in speeding his development as an executive? The growing 
technological complexity of industry impels engineers toward 
executive positions. This is because their ‘‘know how’"’ is so 
intimately connected with American industrial production. 
Perhaps the things that engineers might do with the greatest 
personal benefit center around increasing understanding of their 
own personalities. They could become more consciously aware 
of the ways they typically tend to react in crucial situations. 
Particularly would this apply in situations involving people 
and emotions. Understanding of their own inner feelings and 
reactions might be one point. When their executive roles re- 
quire them to ‘‘get resules through others,’ they might think 
about why they may feel tempted to “‘blow their top”’ or react 
negatively to situations involving human foibles or frailties. 

This sort of awareness might well temper instinctive tenden- 
cies to judge or criticize with the knowledge that there are 
available rough but effective techniques for working with and 
through other people. These techniques require tolerance, 
patience, and appreciation of emotional factors influencing other 
people's behavior, Above all, they might reflect on the carly 
training situations in their own lives which cause them to cling 
to facts, logic, and things—as against having spontaneous, close, 
and warm relations with other people. 

Particularly in production situations where it is often not 
possible to have all the facts, they might be aware of reasons 
for feeling ‘‘uncasy"’ or “‘insecure’’ when asked to tackle an 
assignment without having all details in order. This could be 
done without sacrificing the engineer's excellent qualities of 
insisting on accuracy to the highest degree possible and practi- 
cable. Nor need the fine quality of seeking a planned, orderly 
approach to all problems be subordinated. 

Engineers also might think about any tendencies to react 
negatively to authority and authority figures or bosses, in terms 


of carly-life experiences. They may find that instead of actually 
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resenting treatment from an immediate supervisor, they are 
emotionally contending with the ghost of their father and are 
rebelling against the memory of his standards and requirements 

Also might be considered the trend toward joint decision- 
making, group planning, and mutilateral action. Here they 
will have to rely on others. Assistants may be less emotion- 
ally controlled and precise than the engineer himself. Dealing 
directly, punitively, and factually with such people's short- 
comings may confuse, discourage, and alienate them. Tactful, 
considerate, and human relations, oriented leadership seems 
the only long-run approach to being an executive in a free and 
democratic society. 

These suggestions are not intended as criticisms of engineers 
It is recognized and appreciated that the engineer as a person 
has a relatively high level of emotional stability and adjust- 
ment. Without his contribution, our machine civilization 
simply couldn't function. Without him, none of us would be 
enjoying the standard of living that machines have given us 
These suggestions are offered rather with the thought in mind 
that our evolving technology is impelling the engine- | whether 
he wants to or not, to go in the direction of having to assume 
an executive role in American industry. 

When the slide rule on the engineer's desk is joined by the 
latest and most practical findings on human motivation and 
behavior, when the engineer can use both tools to solve 
executive problems as needed, then will both our machine 
civilization and the profession of engineering be mightily 
enhanced 
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| SY Gpcanssnaags for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context, and credit to 
original sources is given 


Anniversary Bulletin 


ITH its July, 1953, number the Industrial Bulletin of 
Arthur D. Little, Inc., Cambridge, Mass., reached its 

300th issue. Since many of the excellent reports and articles 
which have appeared in the Bulletin have been quoted, 
abridged, or abstracted in “Briefing the Record,’’ it seems 
appropriate to review some of the scientific and technological 
developments reported in the Bulletin since the first issue in 
January, 1927. To a large extent, the July issue notes, this 
period, particularly the latter portion of it, represents the first 
full harvest of organized corporate industrial research, which 
began slowly around 1900 

The extremes to which scientists have pushed their studies of 
matter exemplify some of these advances. In 1927 liquid air 
at —321 F was a powerful tool in low-temperature research; 
today liquid helium at —456 F, is common. On the other 
end of the scale, temperatures of around 4500 F were just being 
attained; now controlled chemical! processes operate up to 8000 
F and temperatures in the atomic bomb may reach 90,000,000 
F. Present-day extremes of pressure, speed, size, and accuracy 
were unheard of two decades ago. The visible limits of outer 
space are now millions of light years away, thanks to the big 
telescopes and the latest techniques of astronomy, but our 
microcosm ranges down to the internal structure of the atomic 
nucleus. Man stands about in the middle of this scale of sizes; 
his view in either direction is acute, and increasing in clarity, 
the Bulletin states 

Not all the advances of pure science have been felt in the 
market place, but a growing number of the laboratory curiosi 
ties reported much earlier in the Industrial Bulletin have become 
full-fledged consumer products—or industries—in their own 
right. In 1929 a petrochemicals industry was forecast; 
in 1933 the shift from soaps to synthetic detergents. In 1927 
the widespread use of synthetic rubber was a “possibility,” 
and the electronics industry was an infant. Nylon first reached 
the consumer in 1938; penicillin was introduced in 1940 
Since May, 1944, a hundred issues ago, atomic energy, radar, 
water-based paints, pipe lines for fuel transport, and many 
other new developments have staked out substantial claims in 
the then much-heralded brave new postwar world 

Atomic energy has emerged as the most important technologi 
cal factor of the decade and perhaps of the age it has ushered in 
Following its spectacular announcement in 1945, the Bulletin 
noted the outlook for its peacetime uses. Industrial applica 
tions of radioactive tracers, it was reported, would be “‘greatly 
expanded’’; by late 1952 over 30,000 shipments to industrial 
and medical users had been reported. In 1945 it was said only 
that “‘atomic power is not yet really close."" Since then, 


power has actually been generated from atomic fission, and the 
ultimate extension of fuel reserves through breeding has been 
announced. 

The influence of technology on everyday life has become 
apparent, during the decade, in a great number of ways. In 
1947 the light metals, aluminum and magnesium, began to 
appear in quantity in the form of window frames, auto license 
plates, garden furniture, skiis, and many other products 
Then, in 1948, the Bulletin reported du Pont's interest in Teryl- 
ene, now familiar as Dacron, one of the synthetic fibers which 
have so profoundly affected the textile market. Once the ball 
started rolling, it picked up momentum fast. Orlon was dis 
cussed in the Bulletin in late 1948, and Vicara and the acrylics, 
Acrilan and Dynel, in 1950. 

In 1948, also, the transistor was reviewed as a possible com- 
petitor for electronic tubes. This device, representing a great 
step forward in the electronics art, is still short of complete 
practicality, but is almost here as an essential clement of the 
“clerical revolution”’ forecast in 1949 to be accomplished by the 
large-scale computers. Navigational aide (1946), new printing 
techniques (1950), and the communication of information 
through microwaves (1951), all dependent upon recent advances 
in this ficld of technology, have helped to make the word 
“‘electronic’’ a close second to ‘‘atomic”’ as a characteristic of 
the age 

What of the future? Judging from the material presented in 
the Bulletin during 1952 and carly 1953, the impact of technol 
ogy in the next decade will be as great as that in the last 
The chemistry of the steroid compounds, cortisone, ACTH, 
and the like, bids fair to become a dominant factor in medicine 
Through improved fertilizing techniques, chemical modifica 
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tion of the soil, and great advances in the science of nutrition, 
man is learning more about the care and feeding of his increas- 
ingly healthy and long-lived population. His ability to work 
effectively will be increased through the advancing technology 
of fuels and power, but his need to work will be reduced by 
relegating his more menial tasks to control mechanisms. If the 
emphasis continues primarily on production for peace, his 
greater leisure will be enriched by developments in plastics, 
sound reproduction, printing, housing, and gardening, which 
are just now reaching the consumer markets in quantity 

With man’s physical environment improving through 
technology, those possessed of the spark of creativity continue 
to avail themselves of the widening basic knowledge of the 
physical universe, in its broad structures and its extremes, to 
surmount the many scientific Everests which remain. The 
Bulletin looks forward, in its next hundred issues, to reporting 
these conquests 


New Technical Journal 


UBLICATION of a magazine to present General Motors 

technical developments to educators and engincering- 
college students was announced recently by Paul Garrett, Gen 
eral Motors vice-president in charge of public-relations staff 

To be known as GM Engineering Journal, the new publication 
will appear bimonthly during the school year and once during 
the midsummer months. The first issue for June-July has been 
released 

The new project is being handled by the Educational Rela- 
tions Section of Public Relations Department, headed by 
Kenneth A. Meade. Editor of the GM Engineering Journal is 
Arvid F, Jouppi 

Mr. Meade said the Journal is the outgrowth of many dis- 
cussions between GM engineering officials and enginecring- 
college educators during the past year. 

Educators, he said, indicated such a magazine would be 
valuable for instructional use with engineering students 
It will present up-to-date information about research, produc- 
tion, and _ product-enginecring developments throughout 
GM divisions and various technical staffs. 

It also will develop news items about GM enginecring 
programs of interest not only to engineering educators and 
students but also to engineers within the GM organization 

At the same time, Mr. Meade declared, it will help give 
increased recognition to GM engineers and technicians for the 
technical developments they produce 

Contents will include signed articles by GM engineers in 
virtually every field of engineering—celectrical, chemical, 
mechanical, and the like—as well as most of the scientific 
fields as applied to industry, research, and engineering develop- 
ments. 

The articles will be beamed toward engineering students at 
the junior, senior, and graduate levels. The material will be 
designed to assist college instructors and professors to supple- 
ment their classroom presentations with the latest data and 
information about the application of their particular course 
subjects. 


Helicopters 


OME interesting design proposals for two simple high-speed 
jet-powered helicopters and two simple high-speed jet- 
powered compound aircraft have been advanced by I. B. Las- 
kowitz, Mem. ASME, a consulting engineer of Brooklyn, N. Y 
According to Mr. Laskowitz, the designs embody the cle- 
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ments of the autogiro, the helicopter, and the fixed-wing plane 
in a simple manner by applying the exhaust from turbojet en- 
gines to a hollow-bladed rotor or diverting the exhaust gases 
partly or wholly, when desired, rearward to produce a direct 
forward thrust. In flight, the rotor is constantly in motion, 
acting as a helicopter rotor when power is applied to it or as an 
autogiro rotor when no power is applied to it, and the craft is 
propelled forward by the direct forward thrust of the jet. 

The Model L15H, Fig. 1, a simple high-speed helicopter, is 
powered by a Boeing turbojet engine No. 500 of 175 Ib thrust 
The two-blade rotor has a diameter of 30 ft. The gross weight 
is 1500 lb, empty weight is 802 lb, and useful load is 698 lb. It 
will accommodate the pilot and one passenger and attain a 
maximum speed of 150 mph with a maximum range of 175 
miles. 

Fig. 2 shows a simple high-speed compound aircraft, the 
Model L15C. Powered by a Boeing turbojet engine No. 500 
of 175 lb thrust, the two-blade rotor has a diameter of 30 ft 
The fixed-wing span is 16 ft. The gross weight is 1500 lb, 
empty weight is 850 Ib, and useful load is 650 lb. It will 
accommodate the pilot and one passenger and attain a maxi 
mum speed of 200 mph with a maximum range of 192.5 miles 





FIG. | 


MODEL L15H SIMPLE HIGH-SPEED JET-POWERED HELICOPTER 





















MODEL LI] 5c SIMPLE HIGH-SPEED JET-POWERED COMPOUND 
AIRCRAFT 
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FIG. 3 MODEL LI80H SIMPLE 
HIGH-SPEED TRANSPORT-TYPE JET- 
POWERED HELICOPTER 


Higher speed and range than the Model L15H are obtained for 
the additional cost of the fixed-wing 

The Model L180H, Fig. 3, a simple high-speed transport-type 
helicopter, is powered by two Westinghouse J-30 turbojcts of 


1360 Ib thrust each. A two-blade 104-ft-diam rotor is pro 
vided. The gross weight is 18,000 lb, empty weight is 10,056 
lb, and useful load is 7944 Ib. It will accommodate the pilot, 
copilot, and 21 to 28 passengers, and attain a maximum speed 
of 200 mph with a maximum range of 207 miles for the 21 
passenger and 133 miles for the 28-passenger machines. Single 
engine operation of full load at reduced speed but with maxi- 
mum ranges equal to that of twin-engine operation, is attaina 
ble. 

A simple high-speed transport-type compound aircraft, the 
Model L180C, Fig. 4, is powered by two Westinghouse J-30 
turbojets of 1360 Ib thrust cach. A two-blade 104-ft-diam rotor 
and a fixed wing having a span of 55 ft are provided. The gross 
weight is 18,000 Ib, empty weight is 10,830 Ib, and useful load 
is 7170 lb. It will accommodate the pilot, copilot, and 21 to 28 
passengers and attain a maximum speed of 300 mph with a 


riG. 4 MODEL LISOc SIMPLE 
HIGH-SPEED TRANSPORT-TYPE jET 
POWERED COMPOUND AIRCRAFT 


maximum range of 316 milcs for the 21-passenger and 146 miles 
for the 28-passenger machines. Single-engine operation, of 
full load at reduced speed but with maximum ranges equal to 
that of twin-engine operation, is attainable. Higher speed and 
range than the Model L180H are obtained for the additional 
cost of the fixed-wing 

All four models feature manual or automatic control of col 
lective pitch; jet-stecring; optional direct forward thrust; 
retractable tricycle landing gear; pressure jet-driven rotor 
hence no appreciable reaction torque; and optional use of after 
burner. 

The use of the fixed wing at additional cost for Model L15C 
Fig. 2, and Model L180C, Fig. 4, while increasing the empty 
weight and reducing the useful load, comes into play in co 
operation with the direct forward thrust to relieve the load on 
the rotor and results in increased speed and range. All models 
are provided with a cyclic pitch (azimuth) stick and a collective 
pitch stick connected to a swashplate for control of the rotor 
blade pitch angle. Optional automatic control of collective 
pitch is also provided for all models. Directional control of 
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all models is provided by operating foot pedals which are con- 
nected to a valve costrolling the exhaust through jet-steering 
nozzles located rearward on the sides of the fuselage 

The rotor blades may be hinged back and the fixed wings 
hinged up. While models L180H and L180C are of the large 
transport type and are twin-engine driven, Mr. Laskowitz 
pointed out that single-engine operation of these models with 
full load and maximum range is possible. 


Steelmaking 


HE many unusual and varied operations of the Lukens 

Steel Company of Coatesville, Pa., were unveiled recently 
during a technical press exhibition held at the Roosevelt Hotel, 
New York, N. Y. Space does not permit reviewing all the 
material made available; however, some of the high lights are 
presented herewith. 


TITANIUM PLATES ROLLED 


For example, G. Donald Spackman, vice-president in charge 
of operations, announced that Lukens recently rolled titanium 
slabs weighing about 1000 Ib cach and 2'/2 in. thick, to °/s-in- 
gage plate on its 120-in. and 206-in. rolling mills 

He pointed out that titanium is approximately 40 per cent 
lighter than stecland that at present approximately 95 per cent of 
the production of this metal is going directly into military 
appliances such as airframes, aircraft turbojet engines, and 
ordnance. The remaining 5 per cent of production is being 
utilized for experimental purposes, and for such uses as food- 
processing vessels, and the like. 

As an example of a commercial application that is economi- 
cally feasible, despite the metal’s present comparatively high 
price, a saving of 200 lb per engine nacelle was realized on the 
new Douglas DC-7 airliner by using titanium instead of the 
stainless steel originally specified 

Mr. Spackman said that the material rolled without much 
evidence of hardness, and apparently more easily than solid 
stainless steel. The rolled surface was free from surface checks, 
and the as-rolled edges were free of any edge-checking. While 
Lukens is not a titanium producer, the company’s unique 
facilities permit conversion rolling of such specialized materials, 


he added. 


HEAT-TREATING ROLLERS 


It was also revealed that silicon-carbide heat-treating rollers 
capable of withstanding temperatures up to 2000 F are under 
development at Lukens to speed production of stainless and clad 
stcels 

Heat-treating rollers designed to operate at temperatures up 
to 1§00 F have been made of hard tough chrome-alloy stcel 
But radically increased temperatures of a new heat-treating 
process under development at Lukens have brought about ex- 
tensive experimental work on this new type of silicon-carbide 
roller 

The temperature at which clad and stainless steels are heat 
treated is 1950 F—unusually high for this type of furnace. 
The different rates of expansion cause trouble in alloy and car- 
bon-steel rollers. When chrome rollers—which are completely 
satisfactory at temperatures up to 1500 F—were tried at higher 
temperatures, rollers broke, bearings exploded, and furnaces 
often had to be cooled for 32 to 40 hours before repairs could be 


made. It was also found that stainless-steel plates developed 


metallic ‘‘pickup’’ from the rollers during heat-treating which 
pitted the plates and made them unfit for use 

After years of investigation and experimental work, silicon- 
carbide rollers have been developed that will carry stainless 
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FIG. 5 COMMERCIAL-SIZE TITANIUM SLABS WEIGHING 
1000 LB EACH AND 2!/21N. THICK ARE ROLLED TO °/s-IN-GAGI 


PLATE BY LUKENS ON 1TS 120-IN. AND 206-IN. ROLLING MILLS 


steel at up to 2000 F with no pickup or other imperfections 
However, it has proved difficult to keep these rollers from 
cracking under the heavy bearing load encountered in the pro 
duction of big plates. Through further experimental work, 
however, Lukens engineers feel confident that this problem can 
be licked. They are currently testing three new types of rollers 
in production runs. 


HEAT-TREATING FURNACE 


Continuing to stress bigness in its expansion program, Charles 
Lukens Huston, Jr., president of Lukens, revealed that construc- 
tion is under way on the largest continuous heat-treating fur- 
nace in the world for the company. This furnace is another 
step in the $22 million expansion program currently being car- 
ried on at Lukens, and will be capable of heat-treating armor 
plate, alloy steel, and carbon-steel plates 

The annealing line, with an over-all length of 365 ft, consists 
of a 50-ft charge table, 202-ft roller hearth furnace, 10-ft trans- 
fer table, 1000-ton quench press 42 ft long, and a 50-ft discharge 
table arranged to swing 90-deg for crane pickup of the plates 
All conveyer rolls, furnace doors, and discharge-table swing 
mechanism will be motor-operated and controlled by one man 
from a control house located adjacent to the quench press. 

Plates up to 130 in. wide X 480 in. long, */16 in. to 2 in 
thick, and with a temperature range of 950 to 1950 F, can be 
handled by this equipment. The heat-treating cycles will be 
variable from 10 min to 12 hr to accommodate the wide variety 
of stainless and other steel analyses for which this new equip 
ment is intended. The rated capacity for stainless-steel anneal- 
ing is 13,250 tons per month 

The furnace proper will have a door opening 12 ft 2 in. wide X 
2 ft 6 in. high, and an effective length of 202 ft. In order to 
minimize marking of the work, the furnace conveyer will con- 
sist of 14-in-diam rolls on 16-in. centers of potential refractory 
construction. To minimize heat loss from the rolls, they will 
be water-cooled and insulated. Special provision will be 
made to remove and replace the rolls quickly 

Driving the furnace rolls will be roller-chain-engaging 
sprockets on each roll. Mechanically synchronized to avoid 
scratching of the work, the drive will be in four sections. The 
main drive unit will employ a hydraulic variable-speed trans 
mission with electric remote control for variation of the hearth 
speed. Quick delivery of annealed plate to the quench press 
will be assured by a high-speed runout section 40 ft long pro- 
vided at the discharge end. 
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Combination natural gas or oil luminous flame burners will 
fire the furnace directly. Temperature control will be propor 
tioning and divided into 10 zones of 20 ft each. The maximum 
fuel capacity will be 135,000 cfh of natural gas or 960 gph of oil 
Necessary safety equipment will be incorporated in the com 
bustion system. 

The quench press will have an effective bed 10 ft 10 in. wide X 
40 ft long, a maximum opening of 24 in., and a maximum rating 
of 1000 tons. Work will be conveyed into and out of the press 
by driven steel rolls mounted on a hydraulically retractable 
frame that will deposit the work on the lower platen while 
press-quenching. This press installation will permit the flat- 
tening and quenching to be done simultaneously on armor plate 
and certain grades of stainless 


STEEL HEADS 


As an aid to cutting fabrication costs, Lukens spokesmen 
urged designers and engineers to use stecl heads. Originally 
used entirely for the ends of pressure vessels and storage tanks, 
heads and head segments are finding additional application in 
the design and fabrication of machinery components, it was 
pointed out 

The company spins a wide range of heads, from 12 in. to 20 
ft 6 in. in diam; and presses heads from about 4 in. up to 9 ft in 
Lukens spins the world’s biggest one-piece heads on its 
flanging machine—big ‘‘hats’’ weighing as much as 
36,000 Ib. Thicknesses of heads produced by both methods 
range from */;¢ in. to 6 in 

It is unnecessary for a designer to use a whole head unless the 
design calls for it, since parts or sections can be effectively used 
for many applications, it was reported 
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FIG. 6 THIS VARIETY OF HEADS 
HEAVY STEEL PLATES, AND FORM TOPPERS FOR SUCH INDUSTRIAL 
PRODUCTS AS OIL-REFINERY VESSELS, DOMESTIC AND INDUSTRIAL 
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IS PRESSED OR SPUN FROM 


LP-GAS STORAGE TANKS, U. S. COAST GUARD BUOYS, AND THOUSANDS 
OF OTHER DIVERSE PIECES OF EQUIPMENT 


FIG. 7 THE LARGEST HEADS EVER PRESSED~~PEAR-SHAPED, WATCH 


CASE CIRCUIT-BREAKER TANKS~~FORMED OF . 2-IN-THICK STEEL ON 


LUKENS NEW 2000-TON HYDRAULIC PRESS 


The wide range of available sizes lends itself to many pur- 
poses. Practically all kinds of common metals can be formed 
into head shapes. 

Pressed heads are most accurate and uniform, and undergo 
less thinning of the metal during forming than spun heads 
Pressed-head production is faster than spinning, and the cost is 
lower when large quantities are made. Special dics are justi- 
fied only when the demand for a particular size is rather large 
Lukens, however, has over 5500 major dies, ranging up to 50 
tons apicce, worth approximately $12 million—so that most 
conceivable shapes and sizes can be made with stock dies 

Three methods can be used to modify head shapes for various 
applications: Material can be removed by flame-cutting, added 
by welding, or worked with a combination of these two meth 
ods. For example, head shapes can be used as integral ends of 
cylindrical structures, as removable covers for various types of 
openings (such as the end shields of large squirrel-cage motors ), 
and as circular structural elements such as table bases and as the 
bases of floor-type fans 

Shapes can be modified by cutting out holes and segments to 
adapt the head shape for various mechanical functions. For 
example, up to certain speeds, cast-iron heads have been accepta 
ble as covers for grinding wheels. Now, however, most users 
demand steel guards irrespective of surface speeds. A steel 
hood is less likely to shatter than a cast-iron hood, if the grind- 
ing wheel breaks at high speed. One well-known grinding 
machine company uses a flanged-only steel head for its guards, 
with a cutout section for working space 


Nuclear-Reactor Monitor 


HE design of a packaged automatic control system that 

electronically monitors the operation of nuclear reactors 
and their related processes was announced recently by the 
Industrial Division, Minneapolis-Honeywell Regulator Com- 
pany, Philadelphia, Pa. 
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Planned as a complete integrated control unit, the system 
will include a multiplicity of electronic instruments—ampli 
fiers, servoamplifiers, recorders, controllers, and servomotors 
These will automatically regulate the reactor’s control rods 
and therefore the rate of power generation of the nuclear 
reactors (atomic piles) at predetermined levels. 

The new system, it was pointed out, also provides robotlike 
safeguards against dangerous operating conditions. 

According to George M. Muschamp, Mem. ASME, vice- 
president of engineering for the division, the new reactor 
control system will be especially valuable when linked to 
other automatic equipment to make feasible the conversion of 
nuclear energy into electrical power by private industry 
‘Power generation,’’ he explained, ‘‘requires absolute control 
of a variety of conditions including temperatures, pressures, and 
flows. With atomic energy as the primary source there is the 
additional problem of instantancously proportioning the nu 
clear reaction to these conditions. This will be accomplished 
by integrating the reactor control system with recording and 
controlling instruments to electronically co-ordinate all of these 
operating conditions.” 

In conventional procedures for designing the control systems 
for atomic piles, Mr. Muschamp pointed out, the responsi 
bility generally has been left to the Atomic Energy Com 
mission. 

It purchased the control instruments and developed its own 
regulating systems which varied from installation to instal 
lation. By centralizing such control setups into a ‘‘packaged”’ 
system, the unit costs will be markedly reduced, design time 
speeded up, and control efficiency increased, Mr. Muschamp 
stated. 

Initial function of the new reactor control system, Mr 
Muschamp said, is to guarantee a “‘safe start-up’’ of the chain 
reaction, This chain reaction commences when the nucleus 
of a uranium atom is split under neutron bombardment. As it 
splits it releases more neutrons, These, in tura, split additional 
nuclei, releasing more neutrons, thus producing a chain re- 
action. To sustain this reaction a specified number of neutrons 
must be liberated per second 

As the control rods are removed to begin this chain reaction, 
a neutron-sensitive detector in the reactor itself sends out tiny 
These are picked up by an electronic amplifier 


“pulses.” 
Another 


one pulse for cach neutron detected by the chamber 
electronic device counts these pulses, totaling them on a digital 
register. The operator, by determining the number of pulses 
occurring per second (or any given period of time) knows the 
rate at which the reaction is increasing and adjusts the control 
rods accordingly. As the reaction increases, still another 
electronic instrument, a counting rate meter, integrates these 
pulses, translating them into voltage readings proportional to 
the number of pulses detected per second. The over-all effect 
is to provide the operator with an automatic means of sensi- 
tively regulating the carly stages of the chain reaction 

During this entire start-up process, and after the proper oper 
ating level has been reached, other electronic units in the con- 
trol system are continually monitoring the reaction. For 
example, one series of electronic amplifiers and recording in- 
struments monitor the reaction for too rapid a rise in power 
If the units detect any abnormality they immediately 
shut down the reactor. Another series of amplifiers act to 
prevent the power level from going too high. Should this 
occur they also will immediately shut down the reactor 

He explained that without these automatic safeguards an 
atomic pile could not be practically operated. If the chain 


level 


reaction were permitted to develop unchecked it could result 
in the actual melting of the reactor itself—which represents an 
investment ranging from $25,000 to $50,000,000—and the re- 
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leasing of radioactive material that would contaminate the 
area and endanger nearby personnel. 

Once the reactor is safely started and at the desired operating 
level, a final contro} series take over to regulate continuously 
the chain reaction at previously determined levels. To ac- 
complish this, a specially developed instrument called an 
electrometer records the power level, signaling servoamplifier 
units. These units, linked to special servomotor equipment, 
will automatically adjust the control rods to regulate the nu- 
clear reaction. 

An example of the automatic control of associated processes, 
in addition to the nuclear reaction, lies in the cooling function. 
Mr. Muschamp explained that atom splitting generates tre- 
mendous quantities of heat. He cited the reactor at Brook- 
haven National Laboratories, Upton, Long Island, which pro- 
duces some 720,000 kwhr of energy cach day. This, he said, 
is equivalent to the energy requirements of a town of a popula- 
tion of 6000. Accordingly, large volumes of coolant are re- 
quired to prevent the reactor from overheating. A specially 
developed cooling system will utilize a variety of automatic 
control devices to regulate air temperature, pressure, and flow 
rates. 


High-Pressure Pneumatics 


ECENT trends toward high-altitude flight and more efh- 

cient utilization of weight and space in aircraft have led 

to a much wider application of pneumatic systems for per- 

forming such high-speed operations as extending and retracting 

the landing gear, emergency canopy or seat ejection, gun 
charging, and rocket ejection 

Although compressed air has been used for many years, 
air-borne pneumatics are still in an early stage of development 
Because of the high actuation speeds and operating pressures 
now being considered, a research program for the study of high- 
pressure penumatics has been established by the National 
Bureau of Standards at the request and with the co-operation 
of the Airborne Equipment Division of the Navy's Bureau of 
Acronautics. Although primarily directed toward the needs 
of military aviation, the efforts of the NBS pneumatics labora- 
tory should find wide application in the aircraft industry as a 
whole and in other fields of high-pressure technology. 

Available facilities include a compressor system furnishing 
air at pressures up to 500 atm, a specially designed low-tem- 
perature box for testing components at temperatures down to 

95 F at atmospheric pressure, and an altitude chamber capable 
of simulating conditions up to a height of 80,000 ft 

The altitude chamber has a working volume of approxi 
mately 25 cu ft—sufficient to accommodate an entire pneumatic 
system. Both temperature and humidity controls permit the 
simulation of flight conditions at high altitudes, and studies can 
be made over the entire temperature range from —100 to + 150F. 

The low-temperature box contains a 3.75-cu ft test chamber 
refrigerated by circulating alcohol from an adjacent bath chilled 
by dry ice. Air under pressure passes to the component under 
study through a built-in cooling coil. A flow of 150 standard 
cfm can be maintained through the system for extended periods 
at —90 F. 

The evaluation of pneumatic systems and components in- 
volves measurements of pressure and temperature under tran- 
sient, pulsating, and steady-flow conditions as well as the meas- 
urement of volume of steady flow. The equipment used by 
the pneumatics laboratory for this work has been designed to 
permit automatic recording, versatility, and mobility wherever 
possible. 

The work of the pneumatics laboratory in the evaluation of 
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pneumatic systems has been concentrated on two problems 
(1) Determination of the factors governing the most efficient 
storage and working pressure and (2) determination of the pres- 
sure and energy losses in pneumatic systems during transicnt 
flow. 

Preliminary calculations on the first of these problems indi- 
cate that storage pressures of 3000 psi are justified and that per- 
haps even higher pressures may yield further savings in weight 
and space, but with diminishing returns. The problem is 
complicated by the variety of possible systems, but there is 
reason to believe that a rational basis can be developed for 
estimating the optimum storage and working pressure. 

The work on the second problem involves first the study of 
pressure and energy losses in a pneumatic system during steady 
flow and then the correlation of these losses with those occur- 
ring during transient flow. The results to date give a satis- 
factory agreement between theory and experiment for steady 
flow. From a practical standpoint, this means that it is poss- 
ible to make an a priori estimate of the losses to be expected 
in any given pneumatic system. The theoretical calculations 
are now being extended to include experimental results obtained 
under transient-flow conditions. 

Although the primary objective of the pneumatics labora- 
tory is the solution of practical problems in pneumatic design, 
basic information must be gathered and analyzed in order to 
understand the relative importance of various design param 
eters. The laboratory is therefore conducting parallel theo- 
retical and experimental investigations on the physical phenom- 
ena associated with the thermodynamics and mechanics of 
fluid flow. 

At present the only published data on the high-pressure prop- 
ertics of air are the Joule-Thomson measurements, which ex 
tend to 220 atm. To obtain the data that are needed in this 
field, the NBS Thermodynamics Section has installed labora- 
tory facilities and apparatus for measuring the pressure-volume- 
temperature relations of air from the lowest temperatures to 
350 K (170 F) and at pressures up to 300 atm. With the appli- 
cation of existing theory, the experimental measurements 
obtained in this range will permit accurate determination of the 
thermodynamic properties of air at the high pressures being 
considered for future designs. The apparatus can also be used 
for PVT measurements on other technically important gases 
that have been considered for pneumatic applications. 

On the basis of the existing data for the principal constituents 
of air and the limited data for air itself, tentative tables and 
charts of the thermodynamic properties of air have been cal- 
culated from 2 atm to §000 psi. The Joule-Thomson co- 
efficient, specific heat, enthalpy, and entropy have been com- 
puted as functions of temperature and pressure, and graphs are 
in preparation. 

Studies of many pneumatic components at NBS have revealed 
several inadequacies in current pneumatic testing practice. 
Some of the commonly accepted definitions and test procedures 
have proved to be ambiguous; as a result, it has been necessary 
to re-examine the bases on which existing tests were set up. 
A careful analysis has been made of the performance of various 
components to determine the elements or characteristics that 
are of real importance to their proper operation. 

In the course of this work, a method was worked out for 
describing the pressure drop across any pneumatic component 
in terms of a single characteristic curve. This new approach 
permits the rating of a valve with extreme economy, of time and 
much less ambiguity. Previously, the flow characteristics of a 
component were described by a family of flow curves, which 
were plots of flow rate versus downstream pressure for various 
values of upstream pressure. Numerous careful measurements 
were necessary to provide the data for such a set of curves 
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NBS workers investigating the problem found that when the 
ratio of the downstream pressure to the upstream pressure is 
plotted against the ratio of the flow rate to the upstream pres- 
sure, a characteristic curve is obtained which is unique for the 
component under study 

Moreover, inasmuch as analytical formulas are available for 
plotting these characteristic curves, and they all have one point 
in common—any given characteristic curve is completely deter- 
mined by specifying one other point. Thus the NBS study 
shows that the complete behavior of a pneumatic component 
can be specified simply by the measurement of a single value 
of the flow rate for a given value of the ratio of downstream to 
upstream pressure. The value of the flow rate where the ratio 
of pressure is '/2 has been designated the “‘flow factor’’ and is 
used by the Bureau to describe the complete behavior of a 
pneumatic valve in terms of a single quantity. The flow factor 
is a constant for a given component; and once it is determined, 
cither by experiment or theory, it can be used to predict valve 
performance for a wide range of upstream conditions. It is 
also possible to combine analytically the flow factors of a 
number of valves into an over-all flow factor, which will serve 
to determine the behavior of the more complex system composed 
of the separate valves in series 

Since its establishment, the NBS pneumatics laboratory has 
made progress in the development of facilities, instrumentation, 
and experimental and theoretical techniques for the analysis 
of pneumatic systems. A continual effort has been made to 
maintain a balance between the practical and sometimes ur- 
gent requirements of the designer and the more basic aspects of 
the problems studied, It is felt that time spent on the more 
fundamental studies will eventually be of great value in the 
solution of technical problems arising in pneumatic systems 
where high flow rates, short response time, and rigid cycling 
schedules are specified 


Radiamatic Pyrometers 


HE development of radiation detection devices that are 

said to be 10 times faster and 2 to § times more accurate 
than previous systems in monitoring critical temperatures 
during uranium rolling operations, were reported recently by 
the Industrial Division, Minncapolis-Honeywell Regulator 
Company, Philadelphia, Pa 

The new system was designed to supervise automatically this 
vital phase of production rolling of uranium ingots, and has 
been installed in the recently opened uranium mill built by 
Birdsboro Steel Foundry & Machine Company, Fernald, Ohio 
The AEC’s Ohio production center is now in volume production 
rolling uranium into ingot bars later used to produce fissionable 
materials. 

Objective of the system was to improve the accuracy of 
temperature measurements which are important to uranium 
and other rolling processes. Called radiamatic pyrometers, the 
radiation devices function as ‘‘pickup’’ elements which are 
comparable to electric eyes. They detect the temperature 
or heat-— of the uranium ingot and relay the information to a 
series of electronic recording instruments. This information, 
which may report temperature conditions at several points in 
the production line, permits a single operator to make necessary 
adjustments. 

Usually, mill operators determine temperature by utilizing 
colored crayon sticks, each with specific melting points. To 
ascertain ingot temperatures the operator stops the operation 
and marks the ingot with the crayon stick. If the crayon stick 
with a melting point of, say, 1000 F, melts on application, the 
operator knows the ingot is at least that hot. A crayon stick 
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with the next highest temperature is then applied. If this 
doesn’t melt, the operator then calculates the ingot tempera- 
ture lies somewhere in between 

By permitting measurements while the ingots are being 
processed, the new M-H system markedly speeds up the produc 
tion operation. Estimates indicate that the new electronic 
system provides a temperature reading, at one or a dozen 
points, in about 1 or 2 seconds, or 10 times faster than the 
crayon method. The accuracy of the temperature reading is 
also improved, ranging from 2 to § times better 

The automatic monitoring is similar to systems developed 
by the company for use in stcel mills to determine temperatures 
of processed steel 


High-Pressure Turbo- 
supercharger 


NEW turbosupercharger has been designed and developed 
by De Laval Steam Turbine Company, Trenton, N. J., 

specifically for high-pressure supercharging service. As de 
scribed by Rudolph Birmann, Mem. ASME, consulting engineer 
for De Laval, the series A model, which has been built in two 
different sizes—the A-10 and the A-14—is designed for a pres- 
sure ratio of 2:1 under full-load engine operating conditions, 
and slightly higher under engine overload conditions. The 
later models are being planned to be capable of producing pres- 
sure ratios of 3:1 under engine full-load conditions 

The compressor is of the mixed-flow type, so-called because 
the air enters axially and flows through and out of the impellers 
partly axially and partly radially. This type of compressor, it 
is claimed, gives efficiencies and performance characteristics 
which are substantially better than those which can be achieved 
with cither the axial-flow type or the radial-flow centrifugal 
type, the latter being commonly used in conventional turbo- 
superchargers 

A departure from conventional practice was also made in the 
design of the turbine, because it was found that the desired tur- 
bine characteristics and high turbine efficiency could not be ob- 
tained by using the conventional axial-flow type of turbine 
The mixed-flow centripetal turbine was found to be much more 
suitable for service in exhaust-gas-turbine-driven superchargers 

An attractive feature of the centripetal turbine is the fact that 
its blades are rugged and they are few in number. In the 
axial-flow turbine many more blades are necessary, and there- 
fore they must be comparatively narrow and delicate 
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EXPLODED VIEW OF DE LAVAL TURBOSUPERCHARGER 








FIG. 9 CENTRAL PARTITION ASSEMBLY WITH TURBINE HOUSING 

The De Laval turbosupercharger is also unique with regard to 
the construction of its rotor. The mixed-flow impeller and the 
centripetal turbine wheel are combined in a single rotor struc- 
ture in which the compressor blading is carried on one side of 
the rotor hub and the turbine blading on the opposite side 
This arrangement eliminates all parasitic losses such as turbine 
and compressor leakage, windage, and friction of nonworking 
surfaces——losses which are said to be unavoidable in conven- 
tional designs employing separate compressor and turbine 
rotors. By eliminating these losses, the turbine and com 
pressor efficiencies are substantially improved, over and above 
the improvements already achieved by the aerodynamically 
highly improved mixed-flow compressor blading and the refined 
centripetal turbine-blade configuration. This so-called ‘‘Mono- 
rotor’ construction offers the additional advantage of extreme 
simplicity, climinating a great number of parts such as air and 
gas seals and partition walls 

The blades of both the com- 
pressor and the turbine are 
openalong their entire tip con- 
tour, and their configuration 
prevents accumulation of dirt, 
with its resulting loss of per- 
formance. 

The overhung rotor is bolted 
to the end of the shaft by 
means of a single central tic 
bolt. The shaft is journaled 
in two bearings, located on the 
cold side of the rotor and con- 
tained in a common bearing 
housing that is an integral 
coaxial part of the compressor 
inlet casing. Both bearings 
are of the steelbacked, copper- 
lead-lined type. 

The mixed-flow compressor 
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has an axial air inlet and a vaneless diffuser, terminating in a 
scroll housing, from which the air is discharged tangentially 
The use of a vaneless diffuser is largely responsible for the wide 
compressor operating range, and makes the compressor ca 
pable of efficiently serving a variety of engines having different 
air-flow requirements. 

The turbine nozzle box receives the engine-exhaust gases in a 
tangential direction, through a single inlet, and contains the 
turbine nozzle guide vanes which provide for full admission in 
all applications. These guide vanes are arranged between two 
radial walls, and are so mounted on one of them that they can 
readily be pivoted to change the nozzle area. This feature 
eliminates the need for installing different nozzle rings to 
adapt the unit to different operating conditions, and permits 
rapid matching of engine and turbosupercharger. In some 
units a mechanism has been incorporated which permits ad- 
justing the guide-vane position from the outside, during opera- 
tion of the turbocharger. This externally adjustable guide- 
vane mechanism is invaluable when used as a tool to perform 
rapidly a series of tests leading to the best matching of turbo 
supercharger and engine. It can also be used for varying the 
turbosupercharger rpm with changing engine load or speed, to 
achieve various engine operating characteristics, such as high 
torque at low engine rpm 

The guide vanes direct the flow of exhaust gases radially in- 
ward into the turbine blades, from where they are discharged 
into the passages formed by the blades of the turbine wheel 
The exhaust gases are then discharged into an exhaust diffuser, 
which is coaxial with and a part of the turbine housing. This 
diffuser serves to recover some of the kinetic energy represented 
by the leaving velocity at the discharge from the turbine blades 
and to convey the gases to the turbine discharge openins 


ric. 10 TURBOSUPERCHARGER COMPLETELY ASSEMBLED INCLUDING 


TURBINE LAGGING AND PULSE CONVERTER 


731 


The turbine housing is made from a heat-resisting alloy, and 
is insulated and lagged instead of being water-cooled. The 
turbine nozzle box is separated from the compressor housing by 
a central partition diaphragm, which is hollow for internal 
water circulation. It is the only water-cooled part of the 
entire unit. Tests have shown that the amount of heat re- 
jected to the small quantity of cooling water required is insig- 
nificant compared with the heat carried away in the cooling 
water for the commonly used turbine casing cooling jackets 

The Monorotor construction of the turbine wheel and the 
compressor impeller permits cooling the turbine side of the 
rotor in a simple manner, by by-passing approximately 5 per 
cent of the air handled by the compressor over the periphery of 
the rotor to the turbine. The air so by-passed flows in the 
form of a thin sheet over the turbine rotor hub, blanketing it 
from the heat of the gases. This cooling effect is augmented 
by the provision of cooling air flow through the hollow interior 
of the rotor and through cooling passages directly adjacent to 
the turbine-blade roots. By being intensively cooled in this 
fashion, the turbine is capable of safe operation with the high 
est temperatures encountered in diesel-engine service, because 
the metal temperatures are reduced to values for which the 
time-to-rupture is virtually unlimited. 

The full admission of the turbine and its undivided nozzle 
box is another feature of the De Laval supercharger. Full ad 
mission is necessary if maximum turbine efficiency is to be 
achieved. Full admission is not possible, however, in con- 
junction with the well-known “‘blowdown"’ or Buchi system, 
which has found wide application to four-cycle diesel engines 
The objective of the Buchi system is the utilization of as much 
of the pulsating exhaust energy as is possible. For this pur- 
pose the engine exhaust manifold is subdivided into separate 
branches, so arranged that the exhaust gases from any one 
cylinder, or from groups of two or three cylinders having non- 
overlapping exhaust periods, are segregated and discharged 
into the turbine through separate groups of turbine nozzles 
This involves, momentarily at least, partial turbine admission 
and pulsating flowthrough the turbine—both of which adversely 
affect the turbine efficiency. The De Laval turbine operates 
with full admission and steady flow at all times. To recover 
the pulsating portion of the exhaust energy, the several branches 
of the exhaust manifold are connected to the single turbine inlet 
by means of an adaptor picce called the ‘‘pulse converter 
adaptor."’ This device is capable of converting the pulsating 
portion of the exhaust energy into a pressure rise, with the 
result that the preturbine pressure is higher than the mean 
pressure in the exhaust manifold. The difference between pre 
turbine pressure and mean exhaust manifold pressure represents 
that part of the energy of the exhaust pulsations which is mad« 
available to the turbine. The turbine, by virtue of its full ad 
mission and steady flow, can then convert this energy, with 
maximum efficiency, into net output 


Compact Air Sampler 


Fyne arpence compact instrument which can be used to 
collect samples of gases, dusts, and vapors in workroom 
atmospheres and which can also be used for stack sampling was 
announced recently by Compact Air Samplers of Demarest, 
N. J 


The complete assembly weighs under 15 |b and occupies about 


the same space as a portable typewriter. A feature of the unit 
is that all the necessary apparatus for accurate air sampling, 
including a small, lightweight suction pump, are mounted 
within the case. The entire unit can be mounted on a sturdy 
metal tripod which comes with the instrument so that manipu- 
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riG. 11 PORTABLE COMPACT AIR SAMPLER 


lation of the apparatus can be accomplished at convenient 
breathing level 

The air pump used for drawing air through the glass scrubbers 
operates from 110 volts a-c. The scrubbers are of the usual 
small impinger type but in operation are capable of being used 
for longer periods of time because of the provision of a glass 
trap which prevents any liquid from reaching the rotameter 
and pump. Space is also provided for three small reagent 
bottles for carrying sampling solutions into the ficld and for 
extra rubber tubing if it is desired to sample some distance 
away from where the unit is stationed 

Simplification of air and stack sampling is achieved by re 
ducing manipulations to a minimum and for samples which 
require simple analysis the incorporation of test kits isa dis- 
tinct possibility if immediate analysis is desirable 

Since most gases and vapors encountered in industrial at- 
mospheres and stack emissions are of the type which must 
first be collected, the instrument has been designed for general 
purposes of air sampling. Thus gases such as sulphur dioxide, 
ammonia, hydrogen sulphide, formaldehyde, and vapors of 
halogenated hydrocarbons, alcohols, ketones, and other or- 
ganic solvents are easily collected for analysis. Other applica- 
tions lie in the collection of inorganic dusts for dust counts, 
air-borne insecticidal dusts and sprays, and air-borne bacteria 


Electronic Elevatoring 


EW developments in elevators were demonstrated by the 
Otis Elevator Company at an initial showing, July 14, 

in the Bilemore Hotel, New York, N. Y 
A model of a ten-story building, containing a fully automatic 
model-clevator system, revealed how an electronic control 
enables a bank of four elevators to analyze passenger require- 
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ments and to select the correct traffic program to handle these 
requirements without human intervention. 

Coincident with announcement of the new developments, 
LeRoy A. Petersen, Otis president, disclosed that public accept- 
ance of “‘without attendant’’ elevators is taking place so 
switftly that Otis expects 80 per cent of the cars it sells in 1953 
for office buildings to incorporate the operatorless feature 
Rapidity of the trend is shown by the fact that three years ago, 
in 1950, only 12.6 per cent of the Otis elevators sold for office 
buildings were operatorless. The figure rose to 32.7 per cent in 
1951, and to 58 per cent last year. During the first quarter of 
1953, about 75 per cent of the Otis clevators sold for office 
buildings included the operatorless feature, Mr. Petersen added 

He disclosed that the model also is serving Otis engineers and 
researchers as a miniature ‘‘laboratory’’ in the development of 
even more advanced devices for the elevator of tomorrow. 

A number of traffic patterns, which might occur in any type 
of clevator-equipped building, were set up on the control panel 
of the demonstrator to show how the electronic control assumes 
the entire burden of analyzing traffic, timing the changes in 
pattern to meet varying requirements, and selecting the correct 
traffic program. The system adjusts itself automatically to 
handle any one of six different traffic patterns throughout the 
day. The programs are balanced up-down, heavier-down, 
heavier-up, up-peak, down-peak, and intermittent 
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ELECTRONICALLY 
10-sTORY MODEL 


THE 


riG. 12 sETUP USED TO DEMONSTRATE 

CONTROLLED “ELEVATOR SYSTEM INCLUDES A 

BUILDING (Jeff), A CONSOLE (below) WITH PANELS OF ELECTRONIC 

TOUCH BUTTONS CORRESPONDING TO THOSE IN AN ELEVATOR CAR 

AND AT LANDINGS, AND A SUPERVISORY CONTROL PANEL (right 

SIMILAR TO THE TYPE THAT WILL BE INSTALLED IN BUILDING 
LOBBIES 


Thus the electronic control provides, automatically, for 
efficient handling of the morning rush hour when “‘up"’ traffic 
is at a peak, restores a balanced program between peaks, sets 
the system again to handle the increased lunch-hour volume, 
both down and up, and switches to the down-peak program at 
closing time in the afternoon. In addition, the intermittent 
program automatically goes into effect during evening hours 
and on holidays when traffic is light and there is no need to 
keep all elevators in operation. 
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Boiler Feedwater Studies 


Progress in the Study of Corrosion in 
the Moisture Region of Large Steam 
Turbines, by T. W. Bigger, Mem. ASME, 
J. F. Quinlan, and C. C. Carson, General 
Electric Company, Schenectady, N. Y 
1953 ASME Semi-Annual Mecting Paper 
No. 53—SA-12 (mimeographed 


TESTS to compare the resistance of 
various actual and _ possible steam 
turbine materials to corrosion-crosion 
were run using wet steam extracted 
from an operating turbine. To deter 
mine the cause of the corrosion, chemical 
studies were made of the liquid phase, 
herein called initial condensate, at the 
temperature and pressure of the dew point 
in the turbine. It was learned that the 
pH of the fully condensed steam from 
the same point and the sulphur com- 
pounds from boiler sulphite were a prin 
cipal cause of the lowered pH with its 
attendant corrosion 

A program was laid out whereby actual 
and prospective turbine materials could 
be compared undet corrosive conditions 
duplicating turbine service as closely as 
possible. Testing was done in wet 
steam extracted from a turbine where 
corrosion was known to exist. A 
prominent New England utility company 
permitted the tests to be run in one of 
their stations. The turbines in this 
station are 40,000-kw, 3600-rpm, 21 
stage, tandem-compound, double-flow 
turbines, operating with initial condi 
tions of 1200 psig and 900 F. The dew 
point occurs in the 14th stage at design 
load and, since there is an extraction at 
this stage, steam for the tests was taken 
from the 14th-stage extraction line 
through stainless-steel pipes. The test 
apparatus inlet valve was run wide 
open and most of the pressure drop 
occurred through the restriction in the 
specimens The inlet pressure to 
the specimens was, therefore, very near 
the 14th-stage pressure. A short section 
of uninsulated pipe supplicd steam to 
each tester from the top of a drained 
header to insure that equal amounts of 
fresh condensate would be supplied to all 
metal specimens 

According to the paper, good pH 
equipment was used and the chemical 
determinations were made by the meth 
ods of microchemistry. A_ statistical 


study of the relationship of various 
boiler-water treatments to corrosion 
in representative power stations is being 
carried on. Plans are being made for 
additional chemical studies in other 
power stations. This paper is a progress 
report, to apprize the power industry 
of what has been accomplished. The 
final solution will be largely a_ local 
problem because of the wide variety 
of pressures, temperatures, boiler-feed- 
water treatments, and methods of make 
up preparation in different plants 


Reduction of Condensate-Line Corro- 
sion, by Scott Jensen, Southern California 
Edison Company, Los Angeles, Calif., and 
E. Russell Lang, Mem. ASME, Hall Labo- 
ratories, Inc., South Gate, Calif 1953 
ASME Semi-Annual Meeting Paper No 
53—SA-15 (mimeographed; to be pub- 
lished in Trans. ASME 


GENERAL accumulation of iron and 
copper oxide or copper on boiler surfaces 
during service is almost always due to 
corrosion by water in the preboiler 
system beginning at the point where 
steam first condenses. The reduction of 
this corrosion will result in cleaner 
boilers and permit longer operation of 
the boilers between cleanings 

This paper reports progress made in 
reducing iron and copper corrosion using 
ammonia, cyclohexylamine, and sodium 
sulphite. The work was done at the 
Southern California Edison Company 
steam plants. This company supplics 
power to a large portion of 
means of its 


electric 
Southern California by 
hydro installations and its four steam 
plants. The reduction of corrosion in 
the condensate system at the Long Beach 
Steam Station and at the Redondo Steam 
Station is discussed 

The following conclusions are drawn 
from this investigation 


1 A major part of the corrosion in the 
system investigated occurs between the 
point of first condensation in the ctur- 
bines and the condensate-pump discharge. 

2 Corrosion of iron occurred in the 
portions of the system immediately 
following the first condensation of steam 
even though sufficient ammonia was 
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naturally present in the steam to main- 
tain a pH of 8.5 at the condensate- 
pump discharge. 

3 Feed of cyclohexylamine once a day 
provided better protection to both iron 
and copper alloys than was afforded by 
the ammonia naturally present in the 
system 

4 Continuous feed of cyclohexylamine 
along with sodium sulphite at the 
condensate-pump discharge still further 
reduced the iron and copper content 
of the condensate and of the boiler 
feedwater. Low levels of 0.02 ppm of 
Fe and 0.01 of Cu in the condensate 
have been attained in two plants. 

5 No increase in ammonia content of 
the condensate has been observed as a 
result of the continuous feed of cyclo- 
hexylamine to a boiler producing steam 
at 900 F 


The Mitigation of Marine Fouling by 
Anaerobic Treatment, by H. T. Duplice 
and R. C. Alexander, Mem. ASME, De- 
partment of Water and Power, City of Los 
Angeles, Los Angeles, Calif. 1953 ASME 
Semi-Annual Meeting paper No. 53—SA- 
18 (in type; to be published in Trans 
ASME 


THIS paper deals with the killing of 
marine-fouling organisms, particularly 
the bay mussel, in salt cooling-water 
conduits by anaerobic treatment. 

In a parallel two-cunnel system it was 
found possible to make efficient “‘kills’’ 
by removing one of the tunnels from 
service and preventing the entry of new 
water into it. The marine life within 
the tunnel consumed the dissolved oxy 
gen and subsequently died from the re- 
sulting anaerobic condition. 

Removal of the dead shells after treat- 
ment was accomplished by velocity 
cleaning—-obviating the necessity of 
dewatering for mechanical cleaning. 


Zeolite Vs. Soda Ash in Hot-Process 
Softener at Firestone, by W. F. Fields, 
Firestone Tire & Rubber Company, Los 
Angeles, Calif. 1953 ASME Semi-Annual 
Meeting paper No. 53—SA-13 (mimeo- 
graphed ). 


HOT zeolite treatment preceded by a 
hot-process lime treatment replaced soda 
ash at the Los Angeles plant of the Fire 
stone Tire and Rubber Company in 
supplying quality feedwater to the 
plant's steam-generating equipment 
This paper describes the plant's experi- 
ences with zeolite 

In 1928 a _ hot-process-lime soda 
softener, consisting of a 10-ft-diam X 
22-ft straight-side cone-bottom softener 
and one 8'/+ft-diam X 7-ft straight-side 
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anthrafilt filter, was installed to handle 
feedwater requirements for the 60,000-Ib 
per hr boilers and the evaporators. In 
1935 a second-stage reactor having a 
17-ft-diam X 22-ft straight-side cone 
bottom was added in series with the units 
previously mentioned. Two additional 
anthrafilt filters were added to the system 
bringing the total feedwater-treatment 
capacity to 135,000 Ib per hr. The 
system operates at 5 psig pressure. 
Phosphate addition to the feedwater is 
accomplished by internal feeding into 
the boilers. 

In summarizing, the results obtained 
from the second-stage hot-zcolite softener 
have confirmed and in some ways ex- 
ceeded the expectations of the company's 
engineers. The quality of the feedwater 
effluent is improved, as have sludge con- 
ditions in the boilers. Feed lines are 
being descaled, blowdown decreased, 
and an appreciable decrease in operating 
cost is being effected. 


A Preliminary Investigation of Iron- 
Oxide Deposition in _ Boiler-Feed- 
water Systems, by E. G. Gothberg, Mem 
ASME, H. Kehmna, and E. S. Johnson, 
Pacific Gas and Electric Company, San 
Francisco, Calif. 1953 ASME Semi-Annual 
Meeting paper No. 53—SA-19 (mimeo- 
ough 
THE deposition of iron compounds in 

the feedwater cycle of a 100,000-kw unit 

on the Pacific Gas and Electric Com- 
pany's system has been under investiga- 
tion for some time. The seriousness of 
the problem was recognized when the 
secondary boiler-feedwater pumps of 

Unit No. 2 lost up to 20 per cent of their 

capacity. The pump _ internals 

coated with a biack, hard, tenacious 
deposit thick enough to interfere with 
the flow. 

The deposit was essentially a mixture 
of ferrous and ferric oxides corresponding 


were 





to about 90 per cent ferroso-ferric oxide, 
7 per cent ferrous oxide, and a trace of 
metallic The condition was re- 
current in intervals varying from 140 to 
1500 operating hr. 

The basis of formulation of such de- 
posits is discussed in the light of analyti- 
cal work performed to date. A mecha- 
nism is postulated for the formation and 
deposition of iron compounds, which 
will deposit as hard incrustations. 
The equilibrium conditions which rep- 
resent the approximate line of demarca 
tion between formation of soft non- 
adherent and hard adherent deposits are 
also discussed. 

This investigation is incomplete at 
present and is being continued. Worl 
is now being done on the catalysis of th 
oxidation reaction in the low-tempera 
ture regions, that is, before and in the 
deacrator. The authors believe that the 
chloride content of the condensate and 
feedwater of the salt-water-cooled plants 
is the natural catalyst, apparently exist- 
ing in these systems, and may account for 
the difference in the type of iron depo- 
sition experienced in these different 
plants. A possible catalyst mechanism 
is the substitution of a hypochlorite 
oxidation intermediate, with its lower 
potential barricr, for the slower hydro- 
gen-peroxide intermediate of | purer 
waters 

On this basis the authors are experi- 
mentally maintaining a definite sodium 
chloride concentration in the concen- 
trated boiler watcr and depending upon 
the natural carry-over of the boilers to 
provide a small but not negligible so- 
dium-chloride concentration throughout 
the water cycle. Experience to date indi 
cates that the sodium chloride does 
circulate and does actually alter the 
oxidation reaction rates. It seems that 
the method has a good chance of success 
in influencing the mechanism of iron 


iron. 
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precipitation and dehydration so that 
harmless forms are deposited 


Recirculating Cooling-Water System at 
Tucson, by J. H. Saunders, The Tucson 
Gas, Electric Light & Power Company, 
Tucson, Ariz. 1953 ASME Semi-Annual 


( 


Meeting paper No. 53—SA-14 (mimeo- 
gutal. 


THIS paper discusses the water trouble 
which occurred at the DeMoss Petrie 
Steam Plant of the Tucson Gas, Electric 
Light and Power Company when it 
went on the line using zeolite-softened 
water for the recirculating cooling- 
water system. Water for the recirculat- 
ing cooling system is taken from wells on 
the property and there are two cooling 
towers in service. 

The trouble occurred after several 
months of operation. It showed up in 
delignification of the wood in the tower, 
corrosion in the piping, condenser, water 
boxes, and costs. Operation with acid 
for pH control and metaphosphate for 
corrosion control was tried and is proving 
satisfactory. 

It was concluded that 
are outstanding in the use of acid meta- 
phosphate treated water. The tower 
is being protected, piping and condenser 
corrosion is greatly retarded, and substan- 
tial savings are being made in chemical 
costs. 


three factors 


Ion-Exchange Equipment in the Treat- 
ment of Boiler Make-Up Water— 
Experiences During Early Stages of 
Operation, by A. A. Lingo, California 
Electric Power Company, Riverside, Calif. 
1953 ASME Semi-Annual Meeting paper 
No. 53—SA-59 (mimeographed ). 


USE of demineralizer units for the 
production of water suitable for high- 
pressure high-temperature boilers at 
central power plants is becoming more 
and more prevalent, the paper states. 
With the advent of the completely out- 
door power plant, the demineralizer 
has become one of the features which 
falls in step with the present trends 

Because this type of water treatment 
has not been used extensively in power 
plants, it is necessary to solve a multi- 
tude of small problems which are always 
present when a newly designed piece of 
equipment is first put into operation. 
This paper outlines some of the problems 
encountered in getting the demineralizer 
unit at Highgrove Steam Plant, River- 
side, Calif., to operate as per specifica- 
tions. To date the unit has been in 
operation for almost a year with satis- 
Additional tests and 


factory results 


studies are being conducted to set up 
procedures and small changes in design 
which will result in water of even better 
quality at a more economical cost. 

This paper also gives the cost of pro- 
ducing demineralized water and the 
analyses of raw water, demineralized 
water, boiler feedwater and boiler water, 
and data pertinent to their control at this 
plant 

It is concluded that demineralizer 
units, because of their independence from 
heat balance and load conditions of the 
plane and the better quality of water 
produced, have demonstrated that they 
are ideally suited for central power-plant 
work. The unit at Highgrove has 
proved to be reliable, safe, and casy to 
operate 

The most expensive and critical item 
involved in the operation of the de- 
mineralizing unit is the caustic soda. 
Therefore its control is of paramount 
importance. All the chemical reactions 
involving caustic must be carried out at 
the proper temperature, pumping, and 
timing conditions in order to produce 
water at a favorable cost. 


Aviation 


Air Conditioning the Super Constella- 
tion, by B. L. Messinger and H. M. Cousins, 
Lockheed Aircraft Corporation, Burbank, 
Calif. 1953 ASME Semi-Annual Meeting 
paper No. 53—SA-31 (mimeographed 


THIS paper summarizes the develop 
ment of the Lockheed 1049 air-condition 
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ing system, describes the detail compo- 
nents, and lists the design objectives. 
Tests on ground refrigeration indicated 
that the most critical cooling require- 
ment was casily met and that the system 
was capable of rapid temperature re- 
duction under the most stringent con- 
dition. Night flight tests indicate the 
satisfactory capability of the heating 
system and the uniformity of the cabin- 
temperature distribution. The Lock- 
heed 1049 air-conditioning system has 
greater capabilities for maintenance of 
passenger comfort than has been provided 
in any previous aircraft, the paper states 

Compliance of the heating system 
with the heating-design requirements 
was demonstrated during a special cabin- 
heating flight test. This test was made 
at altitudes above 20,000 ft in order to 
obtain the lowest available ambient 
temperature (—-35 F), and at night to 
eliminate solar radiation. Several sepa- 
rate heating tests were made during this 
flight, and cach run was sufficiently long 
to obtain stabilized conditions. The 
heaters were operated at emergency 
override position in order to obtain the 
maximum heater output. Because of 
this and the fact that the ambient tem- 
perature was above the design ambient 
(—60 F), the average cabin temperature 
was high (102 F). From this test in- 
formation it was determined that at the 
design ambicnt temperature of —60 F, 
the average cabin temperature would be 
76 F which meets the design require- 
ment of 75 F. The maximum tempera- 
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ture variation along the center line of a 
compartment was found to be 3 F 
The maximum variation between com- 
partments was 2 F, showing good air 
distribution throughout the airplane 
and compliance with this section of the 
design requirements 

For example, during the general flight- 
test program on the 1049, tests were made 
to determine the adequacy of the re- 
frigeration system during flight. These 
showed that adequate refrigeration was 
always available to provide 75 to 80 F 
cabin temperature 


The Use of Stator-Blade Control to 
Obtain Wide Range of Compressor 
Performance for Wind-Tunnel Appli- 
cation, by A. W. McCoy, Jun. ASME, 
Sverdrup & Parcel, Inc., St. Louis, Mo., 
and M. J. Brunner, Jun. ASME, Westing- 
house Electric Corporation, Philadelphia, 
Pa. 1953 ASME Semi-Annual Meetin 
paper No. 53—SA-35 (ulmadigieghed 
to be published in Trans. ASME). 


THE conventional axial-flow com- 
pressor with a variable-speed drive has a 
limited operating range which makes it 
inadequate for many present-day appli- 
cations, according to this paper. The 
16-ft X 16-ft propulsion wind tunnel, 
now being constructed for Arnold Engi- 
necring Development Center at Tulla- 
homa, Tenn., may be cited as a typical 
application requiring an unusually wide 
compressor operating range. Regula- 
tion of an axial-flow-compressor per- 
formance by means of controllable stator 
blades provides an extremely wide range 
of pressure ratio and volume flow at a 
constant speed, thus offering a signifi- 
cant improvement over the conventional 
design. In this paper design considera- 
tions and methods of prediction of the 
performance of axial-flow compressors 
with stator-blade control are given and 
discussed. The performance of an ex- 
perimental compressor designed on this 
basis is presented. The performance 
range, extending over a 2-1 ratio of 
volume flows at efficiencies in excess of 
80 per cent, was found to be in agrce- 
ment with the theoretical predictions 

In general, the paper states, at least 
three radial stations are required for the 
calculations, and additional stations 
would be required for more rigorous 
treatment. For more elaborate calcula- 
tions, additional factors of radial stream- 
line shifting, significant radial-velocity 
components, induced-flow effects, and 
the like, should be considered also 
From a practical viewpoint the increased 
complexity of the equations for inclusion 
of such effects does not contribute sig- 
nificantly to the general performance 








estimation except for operating condi- 
tions extremely remote from design 
values. 


Production Capabilities of Large Ex- 
trusion Presses and Auxiliary Equip- 
ment, by G. E. Moni, Reynolds Metals 
Company, Phoenix, Ariz 1953 ASME 
Semi-Annual Meeting paper No 53— 
SA-27 (mimeographed ). 


LARGE extrusion presses are being 
installed by the leading extrusion pro- 
ducers to meet the demand exhibited by 
the aircraft industry for larger extrusions 
An 8000-ton and a 12,000-ton press are 
being installed at the facilities of the 
Reynolds Metals Company, Phoenix, 
Ariz. These presses and their support- 
ing equipment will incorporate new 
design features to facilitate the tech- 
nological advancement of the extrusion 
process. They will be capable of pro- 
ducing extruded shapes 100 ft long with 
cross-sectional areas twice the size of 
those obtainable from existing presses 

The 8000-ton press, which is being de- 
signed, built, and installed by the Loewy 
Construction Company, New York, N.Y., 
will develop its maximum effort through 
the use of two main cylinders with a 
capacity of 2700 tons each and the ad- 
ditive force of a 2700-ton piercer cylinder. 
It is possible, through the proper selec- 
tion of these cylinders, to operate the 
press as a 2700, 5400, or 8100-ton machine 
This press will be capable of extruding 
solid shapes from billets of aircraft-type 
alloys 17 in. diam X 60 in. long, weigh- 
ing 1500 lb, and tubular shapes from 
hollow billets 26 in. diam X 60 in. long. 

The 12,000-ton press, which is being 
designed, built, and installed by the 
Lombard Corporation, Youngstown, 
Ohio, will develop its maximum effort 
through the use of three main cylinders 
with a capacity of 3000 tons cach and the 
additive force of a 3000-ton piercer. It is 
possible, through the proper selection 
of these cylinders, to operate the press 
as a 3000, 6000, 9000, or 12,000-ton 
machine. This press will be capable of 
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extruding solid shapes from billets of 
aircraft-type alloys 23 in. diam X 65 in. 
long, weighing 2700 Ib, and tubular 
shapes from hollow billets 32 in. diam X 
65 in. long 


Air-Conditioning Design Features of 
the DC 7 Airplane, by G. T. Rowe, Jun. 
ASME, Douglas Aircraft Company, Inc., 
Santa Monica, Calif. 1953 ASME Semi- 
Annual Meeting paper No. 53—SA-38 
(mimeographed ) 


IN the commercial air-transport manu- 
facturing field there has been a continuous 
effort put forth to make the passenger- 
carrying airplane faster and more com- 
fortable. Airplane air conditioning has 
rapidly come into its own right as a 
major factor influencing these *‘proper- 
tics’’ of a successful transport. Cabin 
pressurization makes it practical for the 
airplane to travel at high altitudes where 
high speeds become economically feasible. 
By means of the airplane heating system, 
the passenger rides in comfort regardless 
of low outside temperature. 

More recently, emphasis has been 
placed on adequately cooling the air- 
plane both in flight and on the ground. 
The problem involved is to accomplish 
the objectives, pressurization, and air 
conditioning with the greatest reliability 
and with the least weight and complica- 
tion. This paper outlines the approach 
taken on the DC 7 to accomplish these 
objectives, with special emphasis on the 
cooling problem 

Following the design phase, tests were 
conducted on individual components 
and on a complete cabin air-compressor 
and cooling-system installation. Cool- 
ing performance and capacities were 
verified. Installation, operation, and 
servicing techniques were established 
In general, the entire design was ‘‘de- 
bugged’ prior to installation in any 
airplane. The final phase is its installa- 
tion and use in commercial service, an- 
other advance in making passenger air 
travel more comfortable. 


Gas Turbine Power 


Experimental Investigations of Propa- 
gating Stall in Axial-Flow Compres- 
sors, by T. lura and W. D. Rannie, Cali- 
fornia Institute of Technology, Pasadena, 
Calif. 1953 ASME Semi-Annual Meeting 
paper No. 53—SA-69 (mimeographed; 
to be published in Trans. ASME). 
MEASUREMENTS of the velocity 

fluctuations in stalled operation of an 

axial-flow compressor have demonstrated 
that stalling occurs for the most part in 
well-defined regions over the compressor 





annulus, this paper states. These stalled 
regions rotate without changing shape in 
the direction of the blade rotation with a 
speed proportional to, but of smaller 
magnitude than, the rotor speed. Two 
principal types of propagating stall were 
observed, one with the stalled region or 
regions extending over part of the blade 
height, the other with a single stalled 
region over the full blade height. 

Probably more or less well-defined 
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STALL PROPAGATION IN COMPRESSOR-BLADI 


stall-propagation phenomena occur in 
all axial-flow compressors as they are 
throttled beyond the peak pressure 


Similar phenomena have been observed 


in centrifugal impellers and even in 
straight cascades. Pressure or velocity 
measurements with instruments of low 
response time give no indication of the 
propagating stall. Hot-wire anemome- 
ters or high-frequency pressure pickups 
are required for detection of the phenom- 
ena. 

The propagating stall has been ex- 
plained qualitatively as a successive un 
stalling and stalling of blades in a cas- 
cade. The stalled-blade channels offer a 
high resistance to flow through the cas 
cade and the approaching flow tends to be 
diverted to each side of the stalled re- 
gion. The incidence angle is reduced 
to the left of the stalled blades and in- 
creased to the right. This tends to stall 
the next blade on the right and unstall 
the last stalled blade on the left. The 
stalled region hence moves to the right. 
Apparently, as the average flow angle of 
a cascade approaches stalling incidence, 
the preferred flow pattern is one with 
groups of blades severely stalled alter- 
nating with groups of unstalled blades 
rather than a uniform stalling of all 
blades. The velocity of propagation 
of the stalled regions is determined by 
some characteristic time, the origin of 
which is not definitely understood at 
present. For a moving cascade, the stall 
propagation speed relative to a fixed 
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system is the difference between the cas 
cade speed and the propagation speed in 
the moving cascade. All propagating 
stall patterns observed moved relative to 
the compressor casing in the direction of 
the rotor with a speed less than the rotor 


speed 


Concepts of Efficiency of Weight and 
Useful Load Relations in Disk Wheels 
of Aircraft Gas Turbines, by J. S. Al- 
ford, General Electric Company, Cincinnati, 
Ohio. 1953 ASME Semi-Annual Meeting 
paper No. 53—SA-72 (mimeographed). 
THE concept of design efficiency is 

combined with analytically derived for- 
mulas for the weight and moment of 
inertia of ideal compressor and turbine 
disk wheels. An ideal disk is defined 
in this paper as one having everywhere a 
constant value of tangential and radial 
stress duc to the centrifugal force of the 
useful blade load. The weight of the 
ideal wheel is divided by the weight of 
the actual wheel to obtain a ratio useful 
for the following purposes: 


1 Comparison and examination of 
existing designs with the objective of 
reducing weights. 

2 Improvement in the accuracy and 
the time required for making weight 
estimates on proposals. 

3 Determination of the optimum 
over-all design for turbine-reducing gear 
combinations. 


Data on the actual weight efficiency of 
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existing representative designs is pre- 
sented. In addition, data is presented 
on the effect of blade-fastening design, 
center bore, and design stress level on 
wheel weight 

The following conclusions are reached 
in the paper: 

1 The use of weight-efficiency con- 
cept gives a rapid method of estimating 
the weight of new disk wheels 

2. This calculation method provides a 
rational method of comparing the design 
excellence of various wheels from point 
of view of weight 

3 The analysis emphasizes the great 
importance of keeping the rim weight 
low if a light and high weight efficiency 
is to be obtained 

4 A start has made toward 
analyzing the various component effi- 
ciencies of the elements going to make up 
the over-all stage weight efficiency. 
Better quantative data is needed on the 
blade-to-disk joint efficiency factor, the 
torque-transmitting shaft or drum-web 
efficiency factor, and other elements dis- 
cussed qualitatively in the paper 

5 The weight-efficiency calculation 
method presented docs not take account 
of all elements in the rotor system. 
For example, the weights of shafts and 
shaft extensions, couplings, bearings, 
and spacers are not included in the indi- 
vidual stage weights considered 

6 Calculations of the polar moment 
of inertia of new disk wheels can be 
rapidly made by the efficiency concept 
and related equations 


been 


Combination Propulsion Plants for 
Naval Vessels, by J. J. McMullen, Bureau 
of Ships, U. S. Navy Department, Wash- 
ington, D. C. 1953 ASME Semi-Annual 
Meeting paper No. 53—SA-71 (mimeo- 
ponee 
A MAJOR consideration in the design 

of a combination plant is the division of 

power between steam and gas-turbine 
booster power, this paper states. The 
optimum division of power must be made 
on the basis of operational requirements 
and will depend on the type of vessel, 
maximum desired cruising speed, the 
relative machinery weight, and the astern 
power requirement. At first it would 
appear that use of the lowest possible 
cruising power would give the maximum 
gain in weight of machinery plus fuel, 
but this is not quite true for several 
reasons. First, the weight of auxiliary 
machinery is not proportional to the 
cruising power. Second, the astern 
power requirement usually fixes the mini- 
mum capacity of the steam base load or 
cruising plant because boiler capacity 
must be provided. Third, the operating 
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COMBINATION STEAM AND GAS-TURBINE PROPULSION PLANT 


(This sketch shows one — arrangement for the port shaft of a typical destroyer. 
located in the same compartment with the steam plant or in a sepa- 


booster gas turbines may 


The 


rate compartment. In the latter case, the bulkhead would be located between the reduction gear 
and the clutches. 


time of the gas turbines should be kept to 
a mimimum. 

In determining the division of power, 
the maximum speed required with the 
cruising plant is important from an opera- 
tional point of view because it is desira- 
ble, when cruising in formation, not 
to have to change from one plant to the 
other. Calculations indicate that a 
steam-to-gas turbine ratio of about 50 
per cent is probably desirable for most 
light-displacement high-speed combatant 
vessels, This higher percentage of steam 
power reduces the maintenance of the gas- 
turbine portion of the plant and adds 
appreciably to its life 

The advantages of combination ma- 
chinery plants are as follows: 

1 A decrease in over-all weight and 
space, resulting in more speed for the 
same displacement, increased endurance, 
or greater installed power, 

2 A decrease in maintenance and 
repair; also easier handling during main- 
tenance of the smaller, lighter machinery 

3 Quick-starting. The ship can get 
under way on the gas turbines alone 
This is a limited advantage because the 
ship cannot be backed down unless con- 
trollable pitch propellers or reverse 
gears are installed 

4 Fast acceleration from maximum 
cruising power to full power. The gas 
turbines require a very short warm-up 
period and will provide quick power. 


The main disadvantages of combined 
plants are as follows 


1 The necessity for selecting a fuel 
acceptable to the gas-turbine booster 
units. When the base-load plant does 
not burn the same fucl as the gas turbines, 
the percentage of gas-turbine fuel to 
base-load plant fuel must be decided 
by operational requirements. 

2 The arrangement requires a rather 


special gear configuration to accommo- 
date the larger number of pinions. 

3 Some extra ingenuity is required in 
disposing the various turbines around 
the gear. 

There are several different types of 
combination plants, such as: (1) Steam 
and gas turbines, (2) gas turbine and gas 
turbine, (3) free piston and gas turbine, 
(4) diesel and gas turbine. 

Each of these fundamental types has 
several possibilities, and are outlined 


briefly in the paper. 


An Application of the Palouste Turbo- 
compressor, by O. H. Jacobson and P. 
Volkmar, Northrop Aircraft Inc., Haw- 
thorne, Calif. 1953 ASME Semi-Annual 
Meeting paper No. 53—SA-70 (mimeo- 
graphed ). 

IN 1950 Northrop started an_air- 
frame design which used a 9000-lb 
thrust engine. The engineers, after 
progressing well into the detail design 
stage, discovered that no compressors 
had been developed that were capable 
of supplying the demands of the pneu- 
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matic starter. An extensive survey 
turned up two components that could 
possibly be used to furnish the necessary 
air supply. One was the J-33 turbojet 
engine which could deliver sufficient com- 
pressor bleed air to meet the demand 
However, this unit would have been 
unwicldly and expensive to operate. The 
second unit was a parallel mating of three 
of the Navy turbocompressors. These 
would have supplied sufficient weight 
flow, but at an insufficient pressure 
About this time, Continental Aviation 
and Engineering Corporation of Detroit 
began importing a group of small French 
turbojet engines, one of which functioned 
as a turbocompressor. This turbocom- 
pressor, called the Palouste, met the 
pneumatic-starter demands remarkably 
well. The Power Plant Laboratory at 
Wright Field received the first Palouste 
for evaluation. Four months later the 
second Palouste to arrive in this country 
was put into operation on a test stand. 

The Palouste is one of an interesting 
group of engines developed by Turbo- 
meca of Bordes, France. By interchang- 
ing components and by combining basic 
components differently, Turbomeca engi- 
neers developed a group of engines of the 
same physical size which became cither 
turbojets, turboprops (shaft power 
units), or turbocompressors. The Pa- 
louste turbocompressor was developed 
to supply relatively large quantities of 
compressed air to the blade-tip combus- 
tion chambers of small helicopters 
The Palouste is a conventional gas tur- 
bine but produces neither jet thrust nor 
shaft horsepower. The compressor’s 
major output is bleed air flow. Only 
enough air remains to support com- 
bustion to drive the turbines. Thus it 
is strictly an air compressor. However, 
since it operates on the gas-turbine prin 
ciple, it is called a turbocompressor to 
distinguish it from other forms of air 
compressors 
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It is concluded that the Palouste turbo- 
compressor is well-suited as an air source 
tor high-power turbojet, pneumatic 
starting systems. Based on this experi- 
it is felt that the Palouste can be 
varied 


ence, 
satistactorily applied to many 


problems of energy transmissions. Fur- 
ther, it is the authors’ opinion that in 
the near future pneumatic power sys- 
tems will assume an increasingly impor- 
tant place in the aircraft and other allied 
fields. 
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Laminar Swirling Pipe Flow, by L. Tal- 
bot, University of California, Berkeley, 
Calif 1953 ASME Applied Mechanics 
Division Conference paper No. 53—APM- 
24 (in type; to be published in the Journal 
of Applied Mechanics 


THE problem of the decay of a rota 
tionally symmetric steady swirl super 
imposed on Poiseuille flow in a round 
pipe was investigated theoretically and 
experimentally. The object was to 
determine the degree to which the rate 
of decay of the swirl as predicted by a 
linearized theory agreed with measured 
rates of decay at flow conditions near 
the critical conditions for swirl instabil- 
ity. The solution to the linearized 
equation of motion for the swirl was 
obtained 

Swirling flow was produced experi- 
mentally by rotating a section of the test 
pipe. Swirl velocities were determined 
from motion-picture studies of colored oil 
droplets introduced in the flow. The 
stability of the swirl was investigated 
through visualization of a dye filament 
A critical curve for swirl instability was 
determined experimentally relating the 
ingular velocity of the rotating section 
to the Reynolds number 

The theoretical and experimental 
values for the decay parameter were 
tound to agree closely, even at conditions 
of flow near the critical conditions for 
instability. It was concluded that in 
the problem under consideration the non- 
linear effects are not appreciable for stable 
decay of the swirl 


Axisymmetric Flow of an Ideal Incom- 
pressible Fluid About a Solid Torus, 
by E. Sternberg, Jun. ASME, and M. A 
Sadowsky, Mem. ASME, Illinois Institute 
of Technology, Chicago, Ill. 1953 ASME 
Applied Mechanics Division Conference 
er No. 53—APM-7 (in type; to be 

published in the Journal of Applied Me- 


chanics ). 


THIS paper contains an exact solution 
in series form to the problem presented 
by the irrotational, axisymmetric flow 
of an ideal, incompressible fluid past a 
solid torus of circular cross section. At 
infinity the fluid is assumed to be in a 
state of uniform motion parallel to the 
axis of the torus 


The solution is based on the use of 
toroidal co-ordinates, and is given in 
terms of Legendre functions of frac 
tional order as well as complete and in- 
complete elliptic integrals of the first 
and second kind. The individual com- 
ponent solutions employed here are intet- 
preted physically through their relation 
to the basic ring singularities represented 
by the source ring and the vortex ring 

The problem is first approached via 
Stokes’s stream function exclusively and 
is subsequently re-solved independently 
in terms of the velocity potential alone 
The convergence of the pertinent serics 
developments is found to be unusually 
favorable. A complete streamline pat- 
tern, corresponding to an illustrative 
numerical example, is included. 


Two-Dimensional Flow Through a Dif- 
fuser With an Exit Length, by K. R 
Galle, Boeing Airplane Company, Seattle, 
Wash., and R. C. Binder, Purdue Univer- 
sity, West Lafayette, Ind. 1953 ASME 
Applied Mechanics Division Conference 
paper No. 53—APM-20 Cin type; to be 
published in the Journal of Applied Me- 


chanics ). 


A DIFFUSER with an ‘‘exit length’ 
is one with a channel of uniform cross 
section following the diffuser. Tests 
were made of different diffusers with and 
without exit lengths. The data were 
for steady, incompressible, two-dimen- 
sional flow. The performance of each 
diffuser was improved by the presence of 
an exit length 

As compared to flow without an exit 
length, flow with an exit length is 
characterized by a reduced boundary 
layer growth, by a small decrease in the 
pressure rise across the diverging section, 
and by a decrease in the static-pressure 
gradient at the diffuser. inlct 


Analog Solution for Beams Excited by 
an Arbitrary Force, by W. T. Thomson, 
Mem. ASME, and T. A. Rogers, University 
of California, Los Angeles, Calif. 1953 
ASME Applied Mechanics Division Con- 
ference paper No. 53—APM-13 (in ty 
to be published in the Journal of App ied 
Mechanics 
WHEN an arbitrary 


force acts on a 
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beam, its motion within the elastic 


range can be expressed by the differential 


equation 


Fl OW f + m-— ee = p(x, t) 
ox* or? 
where m is the mass of the beam per unit 
length and p(x, ¢) is the intensity of 
loading. 

A formal solution of this equation will 
result in the displacement expressed by 
an infinite series of orthogonal functions 
This fact is made use of in the method 
of normal functions which assumes both 
the deflection and the applied force in 
terms of such series. 


Remarks on Combined Bending and 
Twisting of Thin Tubes in the Plastic 
Range, by E. T. Onat and R. T. Shield, 
Brown University, Providence, R. 1. 1953 
ASME Applied Mechanics Division Con- 
ference paper No. 53—-APM-18 (in ty 
to be published in the Journal of Applied 


Mechanics 


THE influence of the loading program 
on the agreement between the predictions 
of the Hencky and the Prandtl-Reuss 
stress-strain relations for a_ perfectly 
plastic material is investigated in the 
case of the combined bending and twist- 
ing of thin-walled tubes. The agree- 
ment in the values of the bending and 
twisting moments is found to vary con 
siderably with the particular loading 
program chosen. 

The analysis is tubes 
composed of a work-hardening material 
The bending and twisting moments are 
obtained numerically using the incre 
mental approach for a square tube which 
is bent and then twisted. Owing to the 
large amount of labor involved in this 
solution, an approximate method using 
the concept of a ‘‘composite’’ beam is 
developed. Good agreement in the 
results is found with those obtained from 
the incremental solution 


extended to 


Graphical-Numerical Solution of Prob- 
lems of Saint-Venant Torsion and 
Bending, by B. A. Boley, Columbia Uni- 
versity, New York, N. Y. 1953 ASME 
Applied Mechanics Division Conference 
pe are 53—APM-22(in type; to be pub- 

d in the Journal of Applied Mechanics 


SIMPLE 
procedure for the solution of the problems 
of Saint-Venant torsion and bending of 
beams of arbitrary cross section is pre 
sented. 

The shear stresses in a cross section of 
the beam are first calculated from the 
formulas valid for thin-walled sections, 


successivc-approximations 
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on the basis of an assumed set of lines of 
shearing stress. From these a first 
approximation to the stress function of 
either the torsion or the bending problem 
is found. The second approximation to 
the stress function is then obtained from 
the governing equation of the problem, 
expressed in finite-difference form. This 
in turn allows the determination of an 
improved set of lines of shearing stress, 
and hence of the shearing stress itself 
The procedure can be repeated until the 
results of two successive steps are suffi 
ciently close 

Applications are presented for a beam 
cross section for which the exact solu 
tions are known. It is shown that no 
further difficulties arise in applications 
to more complicated shapes 


Toroidal-Shell Expansion Joints, by N 
C. Dahl, Massachusetts Insticute of Tech- 
nology, Cambridge, Mass. 1953 ASME 
Applied Mechanics Division Conference 

paper No. 53—APM-30 (in type; to be 

published in the Journal of Applied Me- 


chanics 


THE problem considered in this paper 
is shown in the accompanying illustra- 
tion. A thin toroidal shell of center 
line radius 4 and torus mid-surface radius 





Myer Vee {----- 
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GEOMETRY OF TOROIDAL SHELL 


b is slit at its inner edge and welded to 
relatively stiff cylindrical pipe sections 
to form an joint. Stresses 
and axial deformation under the axial 
load P are desired. 


expansion 


Elastic Spheres in Contact Under Vary- 
ing Oblique Forces, by R. D. Mindlin, 
Mem. ASME, and H. Deresiewicz, Jun 
ASME, Columbia University, New York, 
N. Y. 1953 ASME — Mechanics 
Division Conference paper No. 53—APM- 
14 (in type; to be published in the Journal of 
Applied Mechanics 


AN investigation is made of the phe- 
nomena ‘occurring at the contact surfaces 
of like elastic spheres subjected to a 
variety of applied forces. Owing to the 





presence of slip, with its associated 
energy dissipation and permanent set, 
the changes in tractions and displace- 
ments depend not only upon the initial 
state of loading, but upon the entire past 
history of loading and the instantaneous 
relative rates of change of the normal 
and tangential forces 

On the basis of three of the simplest 
cases of varying oblique forces, a set of 
rules of procedure is assembled and then 
applied to two types of problems. In the 
first, the initial tangential compliances 
are calculated for a variety of past 
histories and instantaneous rates of 
loading. Inthe other, a detailed history 
of a varying oblique force is investi- 
gated 


The Shearing of a Rectangular Block 
Between Rough Plates, by J. W. Craggs, 
University College, Dundee, Scotland 
1953 ASME Applied Mechanics Division 
Conference paper No. 53—APM-1 (in 
type; to be published in the Journal of 
Applied Mechanics 


IN a recently published paper, W. T 
Read gives an approximate solution of a 
problem in elasticity which occurs in the 
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testing of materials. This is the problem 
of determining the stresses in a rectangu- 
lar block when a pair of opposite faces 
are mutually displaced in the direction of 
an edge. The conditions are not those 
of uniform shear, for that would imply 
shear stresses on the free faces of the 
block 

In the present paper an analytical 
solution of the same problem is obtained 
and the results are compared for a par- 
ticular case. The method used is a 
particular case of the general method 
described by G. Pickett 


Thermal Stress in Pipes, by Henry Parkus, 
Michigan Strate College, East Lansing, 
Mich. 1953 ASME Applied Mechanics 
Division Conference paper No. 53—APM- 
19 (in type; to be published in the Journal 
of Applied Mechanics 


AN incompressible, hot liquid in 
steady-state-flow condition is flowing 
through a long tube, transferring heat to 
the surrounding walls. The outer sur 
face of the tube is kept at zero tempera 
ture. Temperature distribution and ther- 
mal stress.in the tube are calculated 


ASME Transactions for August, 1953 


THE August, 1953, issue of the Transactions 
of the ASME (available at $1 per copy to 
ASME members; $1.50 to nonmembers 
tains the following 


con- 


TECHNICAL PAPERS 


Modern Trends in Hydraulic-Turbine De- 
Bovet. (52—A-92 

Pressure Surges at Large Pump Installations, 
by John Parmakian. (52—A-60) 

Pressure Distributions on the Blade of an 
Axial-Flow Propeller Pump, by D. A. Morelli 
and R. D. Bowerman 

Laboratory Investigation of Superheater- 
Tubing Materials in Contact With Synthetic 
Combustion Atmospheres at 1350 F, by C. J 
Slunder, A. M. Hall, and J. H. Jackson. (52 
A-36 

Resistance of Cast Fe-Cr-Ni Alloys to Cor- 
rosion in Oxidizing and Reducing Flue-Gas 
Atmospheres, by J. H. Jackson, C. J. Slunder, 
O. E. Harder, and J. T. Gow. (52-—-A-37) 

Corrosion of Mercury-Boiler Tubes During 
Combustion of a Heavy Residual Oil, by A. M. 
Hall, D. Douglass, and J. H. Jackson. (52 
A-85 

Therma! Shock and Other Comparison Tests 
of Austenitic and Ferritic Steels for Main 
Steam Piping—A Summary Report, by W. C. 
Stewart and W. G. Schreitz. (5§2-——A-35) 

Metal-Cutting Chatter and Its Elimination, 
by R.S. Hahn. (52—A-41) 

A Lathe Test for the Evaluation of Cutting 
Fluids, by J. D. Oathout, W. C. Howell, Jr., J. 
P. Hamer, and H. L. Leland. (52—A-49) 

Power Required by Carbide-Tipped Face- 


sign in Europe, by G. A 


Milling Cutters, by W. W. Gilbert, O. W 
Boston, and H. J. Sickmann. (52—A-53) 

Pulverized-Coal Gasification Ruhrgas Proc- 
esses, by Kurt Traenckner. (52—A-102) 

Controlled Internal-Contour Shielded-Root 
Welds Without Backing Rings, by Charles 
Diehl, H. S. Blumberg, and W. G. Benz, Jr 
§2—A-141 

On the Solution of the Reynolds Equation 
for Slider-Bearing Lubrication—IV, by F 
Osterle, A. Charnes, and E. Saibel. (§2—-A-24 

On the Solution of the Reynolds Equation for 
Slider-Bearing Lubrication—V, by A. Charnes, 
E. Saibel, and A.S.C. Ying. (52—A-34) 

On the Solution of the Reynolds Equation 
for Slider-Bearing Lubrication—VI, by F 
Osterle, A. Charnes, and E. Saibel (52—A- 
33 

Experiments With Water-Lubricated Ta- 
pered-Land Thrust Bearings, by Maurice Levin- 
sohn and N. E. Reynolds, 3rd. (52—A-29) 

The Lubrication of Gyroscopes, by J. E 
Brophy and J. B. Romans. (52—A-51 

Contribution to the Theory of Oil Whip, by 
H. Poritsky. (52—A-64) 

Contributions to Hydraulic Control—}3, by 
J. F. Blackburn. (52—A-42 

Contributions to Hydraulic 
by J. F. Blackburn. (52—A-43 

Contributions to Hydraulic Control 
J. F. Blackburn. (52—A-44 

On the Validity of Assumptions Made 
in Theories of Plastic Flow for Metals, by 
Joseph Marin and L. W. Hu. (52—A-80) 

Heat Transfer to Molten Lead-Bismuth 
Eutectic in Turbulent Pipe Flow, by H. A. 
Johnson, J. P. Hartnett, and W. J. Clabaugh. 


Control—4, 
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Filing Engineering Information 


ComMENT BY Hap.ey Jacoss! 


By the design engineer, who is fre- 
quently required to have at his fingertips 
several hundreds of catalogs and ad- 
vertising brochures, there is another 
pressing need than those mentioned in 
the paper. That need is for keeping all 
publications on filing engineering litera- 
ture available for quick reference. 

All of the trade periodicals now include 
a numbered page or more on which are 
listed the most recent products and a post 
card that makes it a simple matter to 
request those of the reader's choice. 
Cataloguing the steady stream of product 
information which then follows becomes 
a necessity if any use is to be made of the 
acquisitions. 

After having tried several systems over 
the past few years which ultimately 
proved burdensome or incomplete, the 
writer arrived at the system which fol- 
lows. It should fill the needs of many 
engineers who must keep abreast of prod- 
uct development without relying on 
memory. 

The larger catalogs, such as those 
covering the transmission field as well as 
several others which bear the manu 
facturer's name on the binding, custom- 
arily are placed on the engineer's shelf 
or bookcase. This is good practice be 
cause these are usually too heavy for a 
file drawer. However, in many offices, 
others, which carry the manufacturer's 
on the cover, invariably 
are placed alongside. Soon it becomes 
tedious to locate the latter. Then, too, 
it is almost impossible to maintain a tidy 
shelf as these publications are prone to 
slip down under or behind the others 

Instead, the writer arranges alpha- 
betically by manufacturer only the large 
bound catalogs on shelves. A 3 in. X 
5 in. file card made as in Fig. 1, is placed 
in a file box or drawer which, filed by 
product, becomes a cross reference. 


name only 


‘Mechanical Engineer, Southern Ferro 
Alloys, Division of Tennessee Products and 
Chemical Corporation, Chattanooga, Tenn. 
Jun. ASME. 

2**4 Suggested Filing System,’’ by G. A. 
Hawkins and L. M. K. Boelter, MgcHaNnicaL 
ENGINEERING, vol. 74, August, 1952, pp. 647 
648. 





CONVEYING MACHINERY 

#* Barber -Greene Company 
(1941) 
(1950) 
(1951) 


Continental Gin Company 
Link-Belt Company 
Webb, Jervis B, Company 


* in bookcase 











Each of the brochures, which are by 
far in the majority, are then filed in 
standard 8'/,in. X 11-in. file drawers 
also by manufacturer's name. When 
several different products appear in the 
same brochure a separate card should be 
made for cach product that one feels im 
portant to recall. 

Mention should be made of the suspen- 
sion or “‘hanging’’ type of file folder 
available at stationery supply houses 
This style lends itself unusually well to 
this system. 

An earlier attempt was made to file all 
such material by product listing but this 
proved complicated by reason of there 
being more than one product shown in 
many brochures. Also, too many subject 


classifications -were involved, which 
resulted in ‘‘lost’’ catalogs. Now, the 
card index solves this as shown in Fig. 2 

The drawer file material now finds its 
way from and back into its proper folder 
where more than one person has access 
to it. Formerly it was impossible to 
expect everyone concerned to know the 
category in which to find, much less 
return, the material. However, one can 
much more readily shuffle through a file 
of cards. Returning by manufacturer 
listing becomes natural 

One word of caution before starting: 





HOISTS (See CRANES & HOISTS) 











FIG. 2 


People invariably will file all catalogs 
and brochures with their bindings down 
This results in having to leaf through 
reams of pages instead of flipping the 
article in entity with the binding up. 


Industrial Fires and Explosions 


ComMMENT BY T. C. GerRBerR?® 


Under the subheading, “‘The Disper- 
sion Industry,’’ the author of this paper,‘ 
makes the following statement: ‘‘Of 
course, the two excluded industrial areas, 
mines and ordnance plants, are known 
to be large and grucsome contributors 
to explosion casualties and losses, 
probably well overshadowing the aggre- 
gate of all other industries in regard to 
injuries and deaths of personnel."’ By 
inference this statement is based upon the 
record cited on the number of dust explo 


3 Resident Manager, Liberty Powder Com- 
pany, Division of Olin Industries, Inc., New- 
port, Ind. Mem. ASME 

‘Industrial Fires and gy From 
Electrostatic Origin,’’ by Robin Beach, 
MecHaANiIcaL ENGINEERING, 75, April, 
1953, pp. 307-313. 
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vol. 


sions in the United States to April 1, 
1946, as reported to the NFPA 

The bulk of the munitions production 
in this country from 1942 to 1946 was 
processed in government owned-con- 
tractor operated ammunition facilities 
and shows for the period between Sep- 
tember, 1944, and June, 1945, the highest 
rate in tonnage of production attained 
During this same period of peak pro 
duction the accident-frequency rate 
reached a low range of between 4.0 in 
September, 1944, and 3.1 in June, 1945 
Published figures for this period show 
but few industries in the country with 
better records. In fact, the low of 3.1 
even exceeded the ladies’-garment in- 
dustry which uniformly had had the 
best records of any published. When it 
is considered that roughly a quarter- 
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million persons were taken from farms 
and factories, few of them having any ex- 
perience with explosives, and put into 
an explosives industry, it is considered 
remarkable that such a low-frequency 
rate was obtained 

Having been director of safety for the 
U. S. Army, Ordnance Department, from 
1943 to the end of the war in 1945, and 
having seen this industry set such a good 
record in safety, the writer does not feel 
that ordnance plants should be classed 
in the safety field at any time with 
mines 


CoMMENT BY Jerome Leperer® 


The author should be commended for 
acting as a rallying point for those who 
see in electrostatics a continuing and 
increasing hazard but who have not had 
the skill to analyze the problem or point 
out areas for research, study, and con- 
trol 

In so far as aviation is concerned, the 
author mentions the diligence and the 
financial support with which aviation 
has tried to meet the problems. There 
has been some success in improving static- 
discharge protection through the research 
of the Lightning and Transients Research 
Institute of Minneapolis; the use of 
ultrahigh radio frequency has reduced 
the problem of static in communications 
However, the problem will become more 
serious as more plastics are used for 
structural purposes. Plastic canopies on 
certain types of military aircraft already 
must cause some anxicty. Experiments 
are under way with plastic molded wings 
for fighter aircraft; the electrostatic 
problems that they will present will 
probably be of considerable magnitude 

At present there is a strong difference 
of opinion in the aviation industry as 
to the need for grounding of aircraft 
and of refueling trucks during refueling 
operations. One side says that bonding 
of the truck to the aircraft provides 
sufficient protection—grounding is un- 
necessary. The other side says that 
grounding can do no harm, that ground- 
ing is required for other reasons anyway, 
and therefore the argument is un- 
necessary. Does the author have any 
comment on this? 

Also, is there danger of electrostatic 
sparks occurring due to tearing of metal 
during, say, a crash landing and can such 
sparks be prevented? 

The author refers to the misfiring and 
stopping of airplane engines by electro- 
static charges—has there been any recent 
scientific proof of this? 

Reference also is made to tire blowouts 


® President, Flight Safety Foundation, Inc., 
New York, N. Mem. ASME. 


tail- 
Are 


on landing; to baggage and 
compartment fires and explosions. 
there any proved instances of this? 

Failure of navigation instruments as 
a result of electrostatic charges is men- 
tioned. This also has happened to 
other types of instruments that depend 
on magnets for their operation. Does 
the author have a cure for this? 


ComMENT By E. J. Rutan® 


The most important statement in this 
paper, in the writer's opinion, is the first 
item of the conclusion: ‘‘Electrostatic 
fire and explosion hazards are all capable 
of resolution and control to the extent 
of their virtual climination."’ It seems 
most unfortunate, with such a positive 
statement in favor of prevention, that 
there are still fires and explosions whose 
origin can be traced to clectrostatic 
ignition. This readily leads to the 
second conclusion that full support of 
management is required. 

There seems to be a feeling in regard 
to electrostatic hazards similar to the 
attitude toward communism—it cannot 
happen here. The value of this paper, 
therefore, lies in the data which are 
presented to show the wide range of 
these hazards and the ease of ignition. 
This paper should serve as a convenient 
reference for recognizing the presence of 
two of the elements in the explosion 
triangle mentioned by the author. 

The determination of the presence of 
the third clement, namely, the ignition 
factor, according to the author requires 
knowledge and skill. As stated by the 
author at the bottom of Table 1, the 
ignition energy is extremely small, about 
one-millionth of a Bru or less. To 
detect the generation of electrostatic 
energy of this order requires experience 
in the application of measuring equip- 
ment so that indications of false security 
are not obtained. It is most provocative 
that electrostatic energy, the simplest 
to generate, can prove to be the most 
difficult to measure. 

Unless reliable measurements are made 
of the value and location of these 
potentials, adequate elimination or nulli- 
fication cannot be provided. Too often 
equipment has been installed or pro- 
tective measures taken and if nothing 
happens for a while the hazard is con- 
sidered climinated. As the author points 
out, unless measurements are made of the 
effectiveness of the protection, its re- 
liability cannot be assured. 

This is a paper which should be read 
frequently as a reminder of the hazards 
which may be overlooked but can be 
rendered safe 


* American Cyanamid Company, New York, 
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ComMENT BY Paut M. Woop’ 

The author lists three basic components 
of the explosion triangle. In industry 
there is more uniformity and routine 
than in operating rooms where no two 
surgical procedures are alike. The many 
additional factors required, all to be at 
their critical point simultancously, is 
one explanation of our relative safety 

Committees on operating-room hazards 
are functioning throughout the United 
States. The author is consultant to 
the New York committee. His state- 
ment, “‘explosions have been occurring 
with alarming frequency,"’ is too dis- 
turbing. True, all anesthetists are striv 
ing to achieve a ‘‘no-hazard"’ status 
Consider some facts. Flammable anes- 
thetics have been used in ever-increasing 
numbers since 1846. About 350 fires 
and explosions were recorded from 1846 
to 1938; one out of ten was fatal. Of 
this number 28 per cent were due to 
static. With increased knowledge and 
education, the ‘‘avoidable’’ 72 per cent 
has been reduced to about 20 per cent 
In 1938, records indicate about 3,000,000 


anesthetic administrations; in 195], 
10,000,000 per year, more than half 
using flammable agents. In 1952 


George Thomas indicated that death 
from static hazard is about 1:1,500,000 
administrations. This is too many, but 
it scems unfair to arouse patients’ fears 
by so vigorous a statement as “‘explosions 
have been occurring with alarming 
frequency."" We do seek help to elimi 
nate those which do occur 


AvuTHor’s CLOsuRE 

The author is particularly gratified by 
the general interest shown in his paper, 
both by those who presented written 
comments and the many others who 
offered comments or asked questions dur- 
ing and after the session 

Mr. Lederer not only suggested many 
germane and provocative possibilities for 
the generation of static electricity on 
modern ultrahigh speed airplanes but 
also propounded several questions which 
he directed to the author 

Some of these questions are considered 
in ‘““‘What of Air Safety?’ by Robin 
Beach, published in the May, 1948, issue 
of Electrical Engineering and also in 
Bulletin 14, January, 1948, of the NFPA 
Committee on Aviation and Airport Fire 
Protection on which committee the 
writer served as consultant. 

The bonding of refueling trucks to air- 
planes only serves to equalize their indi- 
vidual potentials. This bonded system, 
however, when insulated from ground as 
it is by dry concrete, may possess a high 

7 Anesthesiologist, 131 Riverside Drive, 
New York, N. Y. 
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and dangerous potential above ground 
which can arise from cloud induction or 
from blowing dust. This potential 
spark and fire hazard during refueling can 
be eliminated only by thorough ground- 
ing of the bonded system 

Electrostatic ignitions during crash 
landings doubtless occur from sparks 
generated by contact potential developed 
between the moving airplane and insu- 
lating surfaces, such as dry concrete 
strips or desert sand. Percussion sparks 
from crash landings also add potential 
ignition hazards. No practical means of 
control seem apparent from cither type of 
spark ignition other than to “keep ‘em 
flying.”’ 

On the highways through the South- 
western deserts, it is common experience 
for automobile engines to be incapaci- 
tated by misfiring from electrostatic 
sparks caused by high electrification of 
the vehicles from blowing sand. Energy 
releases as high-potential currents from 
induced electrification on airplanes dur 
ing distant lightning strokes can also 
affect the ignition sequence of engines, 
especially in the common instances of 
imperfect harness on ignition wiring 
Several such engine failures have been 
brought to the author's attention 

Tire blowouts on landing and baggage 
compartment fires from electrostatic 
causes are explained with illustrations in 
“What of Air Safety?’’, pp. 427-429 
The holocaust of the airplane and occu 


pants during a crash landing on Mt 
Carmel, Pa., June 17, 1948, resulted from 
asphyxiation of the pilots by noxious 
gases from a fire which occurred in the 
forward baggage compartment 

No instruments are immune to aberra 
tions or failures from normal or acccler- 
ated deterioration. However, when in- 
struments which are susceptible to elec- 
trostatic field disturbances repeatedly 
fail at times of high electrification on the 
airplanes, the cause of their failures 
seems clearly indicated. The obvious cure 
of these electrostatic problems on navi 
gational instruments, as well as the cure 
of accelerated deterioration of tires and of 
fires or explosions within baggage com- 
partments, wing and tail structures, and 
compartments of the fuselage, is the con 
trol of static electricity on airplanes 

In this connection the currently used 
antistatic wicks, developed by the Army 
and Navy Air Forces during World War 
II, fail to provide effective or continued 
electrostatic control on airplanes. Of 
those few commercial airlines which still 
use them, the wicks seem to be displayed 
more as tokens of safety to allay fears 
of the riding public than for their 
alleged electrostatic control value. Pi 
lots on commercial airlines seem generally 
agreed that antistatic wicks fail to dis 
charge airplanes 

Rosin Beacu.*® 


Associated, 


’ Robin Beach 
Brooklyn, N. Y 
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ASTM-IP Perroteum MeasurREMENT TABLES 
Prepared jointly by American Society for 
Testing Materials and The Institute of Petro- 
leum. American Society for Testing Materials, 
Philadelphia, Pa. American edition, 1953 
525 p., 10 & 7'/, in., bound. $8.75. This 
internationally developed publication provides 
tables covering normal operating ranges for 
the reduction of gravity and volume to stand- 
ard temperature, for calculation of weight- 
volume relationship, and for interconversion 
of a wide variety sloontenaain useful units 
The tables are applicable both to crude petro- 
leum and finished petroleum products. The 
American edition includes tables applicable to 
U. S. units of measurement; similar volumes 
have been issued with respect to British units 
and metric units 


ANNUAL Review or Nucrear ScIeNce 
Volume 2, 1953. Annual Reviews, Inc., 
Stanford, Calif., 1953. 429 p., 9 X 6'/, in., 
bound. $6. The sixteen papers contained in 
this volume cover a saan range of 
topics, including the following: origin and 
distribution of the elements, production and 
distribution of natural radiocarbon, recent 
progress in accelerators, nuclear and photo- 
nuclear reactions, subnuclear particles, radia- 
tion effects in solids, isotopes, nuclear mo- 
ments, cosmic rays, and high-energy fission 


Benavior oF Metacs at Low TEMPERATURES 


By R. M. Brick, J. R. Low, Jr., and C. H 


Lorig. American Society for Metals, Cleve- 
land, Ohio 1953. 112 p., 9'/4 X 6!/, in., 
bound. $3. Three lectures are reprinted in this 
volume: behavior of single crystals and of pure 
metals, dealing primarily with mechanical 
properties and basic related phenomena; the 
influence of mechanical variables, considering 
the effect of stress-state, rate of loading, etc., 
on strength and ductility; influence of metal- 
lurgical factors, mainly concerned with duc- 
tility and brittle-fracture susceptibility 


DiaGramMes EntHacpiz-Entropize. By P 
Chambadal. Dunod Editeurs, Paris, France, 
1953. 50 p., 105/s XK 85/s in., paper. 940 
F. fr. Three large, detailed enthalpy-entropy 
charts for air and combustion gas are provided, 
chiefly for use in connection with gas-turbine 
design. A supplementary pamphlet explains 
their use, gives a brief introduction to gas- 
turbine theory, and discusses the thermo- 
dynamic properties of gases and gas mixtures 


ELEMENTS or INTERN AL-COMBUSTION 
Enoines. By A. R. Rogowski. McGraw- 
Hill Book Company, Inc., New York, N. Y., 
1953. 205 p., 9'/4 K 6'/,in., bound. $5.50 
Intended for the non-specialist engineering 
student, this text provides a broad coverage of 
engine practice from the basic principles to 
Se efficiency and supercharging 
2mphasis has been placed on the application of 
elementary principles of physics, chemistry, 
mechanics, etc., to the specific engineerirg 


Library Services 


NGINEERING Societies Library 

books may be borrowed by mail 
by ASME Members for a small han- 
dling charge 
pares bibliographies, maintains search 
and photostat services, and can provide 


The Library also pre- 


microfilm copies of any items in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., New 
York 18, N. Y 


problems connected with estimating and 
obtaining the maximum power, efficiency, and 
reliability from the — internal-combustion 
engine 


Enoineers as Writers. Edited by Walter 
J. Miller and Leo E. A. Saidla. D. Van 
Nostrand Company, Inc., New York, N. Y., 
1953. 340 p., 89/4 X §$4/, in., bound. $4.25 
A text for instruction in technical composition, 
presenting selections from the works of fifteen 
engineering writers of different periods and 
fields. Each selection is followed by a critical 
analysis, suggestions for study, and topics for 
oral or written reports. The selections 
running from Vitruvius and Agricola to 
Taylor and Hoover—are, for the most part, 
suitable for students in any field of engineering, 
and readily understandable to the layman 
A few highly specialized writings are included 


Fruip Dynamics. (Proceedings of Sym 
posia in Applied Mathematics, volume 4) 
American Mathematical Society. McGraw- 
Hill Book Company, Inc., New York, N. Y., 
1953. 186 p., 10'/, X 7 in., bound. $7 
Fourteen papers by recognized authorities are 
presented which provide among other topics, 
significant contributions on the statistical 
theory of turbulence and the mathematical 
theory of supersonic and transonic flow. The 
subject of incompressible flow is represented by 
articles on propeller theory, numerical meth- 
ods, viscous flow, and the method of singu- 
larities. There are also treatments of shock 
waves and gravity waves 


Gases In Metats. By D. P. Smith, L. W 
Eastwood, D. J. Carney and C. E. Sims 
American Society for Metals, Cleveland, Ohio, 
1953. 204 p., 9'/4 & 6'/, in., bound. $3 
The four lectures reprinted in this volume deal 
respectively with the following topics 
fundamental metallurgical and thermodynamic 
po of gas-metal behavior; gases in non- 
errous metals and alloys; gases in liquid iron 
and steel; behavior of gases in solid iron and 
stecl. There is a bibliography with each 
article 


Green Lear Guipe. National Reference 
Guide for the Patent Field. Field Publica 
tions, Port Washington, N. Y., 1953 edition 
64 p., 9 X 6in » paper $2. This guide con 
tains broadly classified listings of leading 
manufacturers in every important industrial 
field and companies which are actively seeking 
new ideas of many different kinds. It also 
contains a brief list of services for inventors 
and patent attorneys and notes on government 
publications relating to patents 


Hica-Sprep [nTreERNAL-ComBusTION ENGINE 
By Harry R. Ricardo. Blackie & Son Ltd., 
Glasgow, Scotland (distributed in U. S. by 
Autobooks, Burbank, Calif.) fourth edition, 
1953. 420 p., 9'/4 & 61/2 in., bound. $11. 
In this standard work, now completely re- 
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written, the author draws extensively from the 
research, design, and development work 
carried out in his firm's laboratory. While 
——- the less well-known aspects of 
the subject he deals clearly and concisely with 
all major topics: detonation and pre-ignition; 
latent heat and heat distribution; combustion- 
chamber design; mechanical efficiency; super- 
charging; cylinders and pistons; mechanical 
design and the major engine types. No 
attempt is made to deal with the gas turbine 


History or Strenotn or Marertiars. By 
Stephen P. Timoshenko. McGraw-Hill Book 
Company, Inc., New York, N. Y., 1953. 452 
. 9'/, & 6'/, in., bound. $10. Based on 

rofessor Timoshenko’s lectures on engineering 
mechanics, this book traces the development of 
the science of strength of materials from 
Archimedes to the present. Brief biographies 
of workers in the field are included; and the 
relation of progress in the science to industrial 
development and engineering education is con- 
sidered. Some discussion pe history of the 
theory of elasticity and the theory of struc- 
tures is also included 


Inpustriat Wastes. (American Chemical 
Society Monograph Series, No. 118) Edited 
by Willem Rudolfs. Reinhold Publishing 
Corporation, New York, N. Y., 1953, 497 p., 
9'/, X 6'/, in., bound. $9.50. This mono- 
graph discusses the waste-treatment problem 
in general, principles of stream pollution and 
self-purification, and disposal problems of the 
following industries: food processing; tan- 
ning, fat processing, and laundry soap; textile 
dyeing and finishing; pulp and paper; acids 
and explosives; steel Rs tos plating; coal 
mining. Also considered are Sesentieneesl 
problems of the petroleum industry and treat- 
ment of liquid radioactive wastes. References 
are given at the end of each chapter. 


INTRODUCTION TO THE THEORY OF PLasticITY 
ror Enoinesrs. By Oscar Hoffman and 
George Sachs. McGraw-Hill Book Company, 
Inc., New York, N. Y., 1953. 276 p., 9'/, X 
6'/,in., bound. $6.50. This text deals with 
that comparatively recent branch of mechanics 
which treats the behavior of ductile metals 
beyond the elastic range. It not only intro- 
duces the fundamentals, but also gives accounts 
of all major engineering applications of the 
theory of plasticity. The several sections are 
as follows: basic laws and theories; problems 
in plastic flow of ideally plastic materials; 
plastic flow of strain-hardening materials; 
theory of metal-forming processes. 


Kinematics or Mecuanisms. By N. Rosen- 
auer and A. H. Willis. Associated General 
Publications, Sydney, Australia, 1953. 395p., 
89/, X §8/,in., bound. £ (Aust.) 4.105. Att 
The primary emphasis in this textbook is on 
the analysis of existing mechanisms. Among 
the topics discussed are kinematic chains and 
pairs; methods for determination of the center 
of curvature of the path of a point; and general 
methods of velocity and acceleration analysis. 
The concluding chapter serves as an introduc- 
tion to the design of mechanisms by rational 
methods. Throughout the book, graphical 
methods are used rather than analytical solu- 
tions. 


Kurzes Hanpsucn ver Brennstorr-uND 
Feverunostecunik. By Wilhelm Gumz. 
Springer-Verlag, Berlin, Germany, second 


edition, 1953. 583 p., 9'/4 X 6%/,in., bound 
45Dm. This manual on fuels and combustion 
is intended as a guide for the combustion 
engineer for planning, design, or supervision. 
It presents in concise form the fundamentals of 
combustion reactions with the necessary 
calculations and discusses gas producers. 





Special topics include flow conditions in fluid- 
ized fuel, flow resistance through granular 
beds, incomplete combustion, gasification 
calculations, and gas-generator firing. 


MacRapr’s Brive Book, sixtieth edition, 1953. 
MacRae’s Blue Book Company, Chicago, IIl., 
1953. 4127 p., 11 X 8'/2 in., bound. $15. 
This sixtieth annual edition of one of the 
standard directories of American manufac- 
turers and their products follows the arrange- 
ment of previous editions; a list of industrial 
manufacturers and their distributors; a de- 
tailed classified materials section with cross- 
references; and a trade-name index. Capital 
a are indicated where reliable informa- 


tion has been supplied 
Manuva On Inpustriat Water. (Special 
Technical Publication No. 148) American 


Society for Testing Materials, Philadelphia, 
Pa., 1953. 336 p., 9'/4 X 6'/, in., bound. 
$4.25. Primarily a reference manual for those 
engaged in industrial operations using water, 
this book is also poke x for classroom use. 
It discusses uses of water and problems of 
supply; composition, sampling, and analysis 
of industrial water; water-formed deposits; 
and the reaction and corrosion products of 
water. The appendix contains all ASTM 
water standards and test methods. 


Mecnuanicat Inspection. By W. H. Arm- 
strong. McGraw-Hill Book Company, Inc., 
New York, N. Y., 1953. 361 p., 91/4 & 6!/4 
in., bound. $5.50. This textbook is de- 
signed for use in technical institutes and in 
training inspectors for machine shops and re- 
lated industries. It includes material on blue- 
print reading; a survey of precision and non- 
precision tools for dimensional inspection; 
instruction in the use and care of instruments; 
and an explanation of the mathematics of 
inspection. Some aspects of hardness testing, 
magnaflux and radiographic inspection, and 
statistical quality camel ee also discussed. 


Mecuanicat Power Transmission MANUAL. 
By William A. Williams. Conover-Mast 
Publications, Inc., New York, N. Y., 1953. 
423 p., 8'/4 X 6in., bound. $6. This manual 
covers briefly but adequately the fundamentals 
of acceleration, power, and work governing 
the selection of proper power-transmission 
equipment. It outlines the principles on 
which each piece of mechanical power-trans- 
mission equipment functions, its performance 
characteristics, its advantages, and the types 
of drives to which it is best adapted. 


Merat Cxieaninc BisiioGrapnicac As- 
srracts, 1842-1951. (Special Technical Publi- 
cation, No. 90-B). By Jay C. Harris. Ameri- 
can Society for Testing Materials, Phila- 
delphia, Pa., 1953. 132 p., 9 X 6 in., paper. 
$4.25. The new edition of this extensive 
bibliography combines all references from the 
1949 edition, the 1950 supplement, and several 
hundred new ones. The coverage includes all 
kinds of metal and most types of processes. 
The arrangement is chronological by years, 
and alphabetically by author within each 
year. In addition to subject and author 
indexes there are also specification and pat- 
ent indexes. 


Puysicat Formuzag. By T. S. E. Thomas. 
John Wiley & Sons Inc., New York, N. Y., 
1953. 118 p., 69/4 X 41/2 in., bound. $2. 
Intended as a reference book for physicists and 
engineers, this is a compilation of the principal 
mathematical laws and formulas arranged in 
the following subdivisions: mathematics and 
statistics; mechanics; hydraulics; elasticity; 

eneral physics; accoustics and Fourier series; 
een light; electricity and magnetism; and 
electronic physics. Purely empirical formulas, 
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and those of little practical importance have 
been omitted. 


Pompss, VenTILATEURS, CompresszuRS. By 
A. de Kovats and G. Desmur. Dunod, Paris, 
France, 1953. 336 p., 9'/2 X 6'/2 in., bound. 
3800 F.fr. Beginning with an elementary 
discussion of turbomachines and fluid flow, 
this treatise continues with detailed considera- 
tions of the design and construction of pumps, 
blowers, and compressors, both centrifugal 
and axial. The mechanical and hydraulic 
aspects of impellers, casings, and other cle- 
ments are analyzed; detailed calculations are 
carried out with practical examples; and brief 
comment is made on special pump types, 
selection of equipment, and test methods 


By M.A 


Principces Or Heat TREATMENT. 


Grossmann. American Society for Metals, 
Cleveland, Ohio, 1953. 303 p., 9'/4 X 6! 41n., 
bound. $5. A revised edition of an original 


series of lectures covering principles of harden- 
ing, hardenability and quenching, trans- 
formations during cooling, normalizing and 
annealing, surface-hardening processes, grain- 
size considerations, and the determination of 
transformation diagrams. The author has 
emphasized fundamentals and has used a clear, 
logical presentation for the benefit of readers 
with little previous experience. 


Rerracrory Harp Metats. By Dr. Paul 
Schwarzkopf and Dr. Richard Kieffer. The 
Macmillan Company, New York, N. Y., 1953 
447 p., 9'/2 & 6/2 in., bound. $10. This 
volume deals with the structure, preparation, 
and properties of the pure adil, borides, 
station and — silicides. An introductory 
section discusses the history of hard metals 
and their crystal and electronic structures. 
Separate sections are devoted to each of the 
materials under consideration, and a final 
section discusses their use as high-temperature 
materials. Bibliographical footnotes are in- 
cluded. CGulananell oatlaides will be treated ina 
subsequent volume. 


Science or Perroteum. Volume §, Part 2 
Syntuetic Propucts or Perroteum. Edited 
by B. T. Brooks and A. E. Dunstan. 329 p 
$35. Volume 6, Part 1: THe Worwp's 
Omriecps. The Eastern Hemisphere. Edited 
by V.C. Illing. 174 p., $35. Oxford Univer- 
sity Press, New York, N. Y., 1953. 1l'/s X 
8!/2in., bound. In 1937 the first four volumes 
of this standard reference work were published, 
constituting a comprehensive treatment of the 
full range of petroleum technology. The 
subsequent volumes, although continuing 
the volume numbering, are supplementary in 
nature. The contributions in vol. 5, part 2, 
on synthetic products, and refinery processes 
fall into two classes: those which deal with 
subjects and processes new since 1937, and 
those which bring up to date the subjects 
originally comme in the earlier volumes 
Vol. 6, part 1, represents the first section to 
be prepared in the revision of vol. 1, and con- 
tains authoritative geological descriptions of 
the more important oil-producing areas in 
Europe, the Middle East, Africa, the Far 
East, and Australasia. 


Toot Enornerrs’ Data Boox. By Gerhard 
J. Gruen. Reinhold Publishing Corporation, 
New York, N. Y., 1953. 219 p., 91/4 X 6'/4 
in., bound. $5.50. A compilation of tables, 
specifications, formulas, and constants for the 
practicing tool engineer, containing a mini- 
mum of explanation. It includes standard 
specifications; tables of the physical constants, 
the chemical, physical, working properties, 
and weights of metals and alloys; tables of the 
general properties of special alloys and plastics, 
data for rapid identification of metals, alloys, 
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and plastics; and other pertinent data. A 
glossary of metallurgical terms is also given. 


TrRAGPAHIGKEIT METALLISCHER BAUKORPER 
IN BAUTECHNIK UND MascHINEeNBau. By 
Karl Helmut Rith]. Wilhelm Ernst & Sohn, 
Berlin, Germany, 1952. 184 p., 91/2 & 68/gin., 
paper. 24 Dm. A review of the theory and 
research work on the load capacity of metal 
structures in both civil and mechanical engi- 
neering, covering steel and light metals. It 
summarizes present ame concerning 
stress distribution in structures, residual 
stresses, yield, plasticity, embrittlement, 
structural strength under alternating load, 
impact and shock effects, and the transmission 
of safe loads 


Werxstorre pur GueiTLaGer. Edited by 
R. Kihnel. Springer-Verlag, Berlin, Ger- 
many, second edition, 1952. 454 p., 91/4 X 
6'/. in., bound. 69 Dm. This treatise on 
bearing materials is divided into three sections: 
Part 1 covers the testing and evaluation of 


bearing materials; part 2 deals with metallic 
materials, and this edition now contains 
chapters on silver and cast-iron bearings; 
part 3 is devoted to nonmetallics—natural 
wood, pressedwood, plastics, etc. Each 
chapter covers generalities, composition, 
properties, and test results, both in the labora- 
tory and in practice. 


Writincs or tHe Gitpretus. Edited by 
William R. Spriegel and Clark E. Myers 
Richard D. Irwin, Inc., Homewood, III., 1953 
513 p., 91/5 & 6'/4 in., bound. 37.35. This 
book assembles in a single volume the works of 
Frank B. and Lillian M. Gilbreth, edited to 
include evidences of lasting principles and 
problems, to exclude matter significant only 
at the time of writing, and to avoid duplication 
of the works of their contemporaries. The 
original wording has been retained except for 
minor changes in spelling and terminology, 
and changes made in the interest of continuity 
and readability The volume includes a 
combined index to the writings. 
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Interpretations 


HE Boiler Code Committee meets 

monthly to consider ‘‘Cases’’ where 
users have found difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub- 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y.; (2) 
Copies are distributed to Committee 
members for study; (3) At the next 
Committee meeting interpretations are 
formulated to be submitted to the ASME 
Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those which 
are approved are sent to the inquirers 
and are published in Mecuanicat ENG 
NEERING 

The following Case Interpretations 
were formulated at the Committee meet- 
ing June 26, 1953, and approved by the 
Board on August 11, 1953. 


Case No, 1118-2 (Reopenep) 


Inquiry: Is it permissible to use forg- 
ings conforming to Specification SA- 
350-52T in the construction of unfired 
pressure vessels under the requirements of 
Section VIII of the Code? The forgings 
are intended for use at low temperatures 

Reply: 
mittee that it is permissible to construct 
unfired pressure vessels of the material 
specified in the inquiry under the re 
quirements of Section VIII of the Code 
with the following additional provisions: 


It is the opinion of the Com 


1) The service temperature shall not 
exceed 650 F 
2, The allowable stress-value shall 


be 15,000 psi for Grade LF-1 and 17,500 
psi for Grade LF-3. 

(3) For qualification under Section 
IX Grade LF-1 shall be placed under 
P-Number 1 and Grade LF-3 shall be 
placed under P-Number 5 of Table Q-11.1 

Case No. 1167 
(Special Ruling) 

Inquiry: Appendix Q of Par. UA-601 
basis upon which stress 
values are established for nonferrous 
materials. SB-96 (Plate and Sheet) has 
physical propertics justifying a stress 
above the 10,000 psi shown in Table 
UNF-23 in the ‘‘Subzero to 150°" tempera 
Whar stress value mav be 


outlines the 


ture range 
used? 

Reply: Since SB-96 (Plate and Sheet 
has a minimum yicld strength of 18,000 
psi, and since this figure provides the 
limiting stress value, two thirds of 
18,000 psi, or 12,000 psi, may be used 
instead of the 10,000 psi now shown in 
Table UNF-23 for the ‘‘Subzero to 150°’ 
temperature range 


Case No. 1168 


Special Ruling) 


Inquiry: The thickness of formed heads 
having pressure on the convex side re 
quired by Par. UCS-33 and for spherically 
dished cover plates by Par. UA-6(c) of 
the 1952 Edition of Section VIII is con- 
siderably heavier in certain thickness and 
temperature ranges than was required 
by the rules in the 19§0 Edition and Case 
No. 1157. Will it be permissible to 
use the 1950 Code rules and Case No. 1157 
as an alternate to the rules in the 1952 
Edition for vessels designed to the 1952 


Edition? 
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Reply: The Committee was aware 
that in changing to the chart-type 
solution used in the 1952 Edition some 
differences from past practice would re- 
sult. The Committee is giving these 
differences further study. Pending the 
result of this study it is the opinion of the 
Committee that for construction con- 
forming to the 1952 Edition of Section 
VIII it will be a permissible alternate to 
use the rules of the 1950 Edition of Sec 
tion VIII, including Case No. 1157, for 
formed heads and spherically dished 
cover plates having pressure on the con 
vex side when constructed of ferritic 
matcrials 


Case No. 1169 


(Special Ruling) 


Inquiry: May cold-drawn rounds con 
forming to SB-164, Class A, material 
in sizes between '/2 in. and 3 in. be used 
for bolting material in Code Construc 
tion? 

Reply: It is the opinion of the Com- 
mittee that cold-drawn rounds conform 
ing to SB-164, Class A, in sizes between '/'» 
in. and 3 in. in diameter may be used for 
bolting material, if the minimum tensile 
strength is 90,000 psi, yicld strength 
70,000 psi, and the elongation is 17 per 
cent. Allowable design stresses for this 
material when used for bolting shall be 
as follows: 


200 F 
13,000 psi 


Subzero to 80 F 
14,000 psi 


Temperature 
Stress 


Case No. 1170 


Inquiry: The formula for tube thick 
ness in Par. P-22(a) requires an added 
thickness of 0.04 in. ('‘e’’ in formula 
for tubes expanded into tube seats, Ex 
perience and tests prove that above cer- 
tain minimum thicknesses this added 
thickness is not needed for mechanical 
strength or tightness of joint. May the 
minimum thickness of tubes or nipples 
for expanding into the tube seats in water- 
tube boilers, cconomizers, and super- 
heaters be calculated from the formula in 
Par. P-22(a) with “‘e’’ equal to zcro, the 
same as for tubes attached by strength- 
welding, provided the thickness at the 
ends of the tubes to be expanded is made 
a minimum of: 


0.095 in. for tubes 1?/, in. O.D 

0.105 in. for tubes more than 1'/, 
in. O.D., and up to 2 in. O.D. in 
clusive 

0.120 in. for tubes more than 2 in 
O.D., and up to 3 in, O.D. inclu 
Sive 

0.135 in. for tubes more than 3 in. 
O.D., and up to 4 in, O.D. inclu- 
Sive 


0.150 in. for tubes more than 4 in 
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O.D., and up to § in. O.D. inclu- 


sive? 


Reply: It is the opinion of the Com- 
mittee that the formula in Par. P-22(a) 
may be used with “‘e’’ equal to zero for 
such tubes, provided the thicknesses at 
the ends to be expanded are not less than 
the minimums stated in the inquiry 
Tube ends of lesser thicknesses, to be 
expanded into tube seats, shall comply 
with the formula in Par. P-22(a) using 
““e’’ equal to 0.040 in 


Proposed Revisions and Ad- 
denda to Boiler and Pressure 


Vessel Code 


A need arises, the Boiler Code Com 
mittee entertains suggestions for re 
vising its Codes. Revisions approved by 
the Committee are published here as 
proposed addenda to the Code to invite 
criticism. If and as finally approved by 
the ASME Board on Codes and Standards, 
and formally adopted by the Council, 
they are printed in the annual addenda 
supplements to the Code. Triennially 
the addenda are incorporated into a new 
edition of the Code 

In the following the paragraph num 
bers indicate where the proposed re 
visions would apply in the various sec 
tions of the Code. 

Comments should be addressed to the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th Street, New York 
18, N. Y. 

Material Specifications, 1949 


Eprroriat Nore 


The Boiler Code Committee has approved 
adding to Section II the following stress values 
for SA-268-47, Grades TP405, TP410, and 
TP430, to Table UHA-23 


Low-Pressure Heating Boilers, 1949 


Par. H-4 Revise to read: 

H-4 The maximum allowable working 
pressure on the shell or drum of steel-plate 
steam heating and hot-water boilers shall be 
determined in accordance with the following 
formulas. In no case shall a boiler be designed 
for a pressure less than 30 psi. 


se SEt il PR 
R + 0.6 SE — 0.6P 


where P = maximum allowable working 
pressure, pounds per square inch, 
§= 20 per cent of the minimum 
ultimate tensile strength stamped 
on the shell plate, 
¢ = minimum thickness of shell plates 
in weakest course, inches, 
efficiency of longitudinal joint or 
of ligament between tube holes 
whichever is the least), 
R = inside radius of weakest course of 
the shell or drum, inches. 


is] 
i 


Pars. H-44(a) and H-97(a) Revise the 
first sentence to read: Each hot-water heating 
or hot-water supply boiler shall have one or 
more officially rated relief valves of the spring- 
loaded type, without disk guides on the pres- 


sure side of the valve. 


Delete the last sentence in these two para- 
graphs 


Par. H-68(a) Revise to read 

H-68(a) The manufacture of welded 
boilers to be marked with the Code H-Symbol 
shall construct the boilers according to the 
requirements of this Code. Inspection shall 
be made by an authorized inspector. The 
inspection procedure by which the inspector 
assures himself that the manufacturer is com- 
plying with all the requirements of the code 
is the responsibility of the authorized inspec- 
tor 

The inspector shall make such inspections as 
he believes are needed to enable him to certify 
that the boilers have been constructed in ac- 
cordance with the Code. The authorized 
inspector shall be a state inspector, a municipal 


STRESS VALUES FOR TABLE UHA-23 
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inspector, or an inspector employed regularly 
by an insurance company. This inspector 
shall have been qualified by written examina- 
tion under the rules of any state which has 
adopted the Code. 


Par. H-70 Revise to read: 

H-70 Steel-plate boilers constructed by 
fusion welding under the rules prescribed for 
steel-plate heating boilers may be used for 
steam heating at pressures not exceeding 15 
psi, for hot-water heating at pressures not 
exceeding 160 psi or for temperatures not 
exceeding 250 F. For pressures in excess of 
30 psi for hot-water boilers the efficiency of the 
welded joint (to be used in applying the for- 
mulas in Par. H-4) shall be 72 per cent for 
double welded burt joints or for single welded 
butt joints with backing strips or 63 per cent 
for single welded butt joints without backing 
strips. In determining the pitch of staybolts, 
fusion-welded joints may be considered as 
fully supported except when the joint occurs in 
a flat surface. 


Unfired Pressure Vessels, 1952 

Par. UCS-66(d) (2 
(2) No impact tests are required in the 
construction of pressure vessels of carbon and 
low-alloy steels for use at temperatures below 
20 F, provided the pressure to which the 
vessel is subjected in service is solely a function 
of the saturation pressure-temperature rela- 
tionship of the contents of the vessel, and only 
when this relationship is such that the ptes- 
sure at —20 F is not greater than one-fifth the 
maximum allowable working pressure for 
which the vessel is designed. In no case 
shall the design working pressure of the vessel 
be less than the pressure corresponding to 
100 F at saturation. In any other vessel, or in 
a multiple-compartment vessel, such as a 
heat exchanger, those parts of the vessel also 
subjected to temperatures below 20 F 
wherein the pressures are not controlled solely 
by the saturation pressure-temperature re- 
lationship as thus defined are not exempt 
from the impact test requirement. This re- 
vision expresses the original intent of Par 


UG-66 (d)(2) of the 1950 Sec. VIII 


Revise to read 


Mat'l & Spec. Min. For Metal Temperatures Not Exceeding Deg F 
Spec. No. Grade Type Nom. Comp. Tensile Notes —20t0 100 =. 200 300 400 500 600 : 
PIPES & TUBES 
Seamless 
SA-268 TP 405 12Cr-Al 60000 15000 1500 14700 14400 1395 134 
SA-268 TP410 13Cr 60000 15000 14450 14000 13500 1310 1285 
SA-268 TP430 16Cr 6000¢ 15000 1§000 14100 13,400 13000 125 F 
Welded : 
SA-268 TP 405 121Cr-Al 60000 4) 12.750 12750 12500 1225 11900 11400 
SA-268 TP410 13Cr 6000 4) 12750 12300 11900 11§00 111§0 1090 
SA-268 TP430 16Cr 60000 4 12750 12750 12000 11400 110§0 10650 
For Metal Temperatures Not Exceeding Deg F 
650 700 75 800 850 goo 950° 1000 10§ 1100 1150 1200 
13000 12450 11800 11000 TOM g10o 8000 400x 
12700 12500 122§0 119§0 11600 11000 8800 6400 4400 2900 1750 100 
12200 11850 11§00 11100 1060¢ 10000 g200 650c 4500 3200 2400 1750 
110§0 10600 10000 9350 8600 7750 6800 3400 
10800 10650 10400 101§0 9850 9350 7§90 $450 375 2450 1§00 850 
10400 10100 g8o00 9450 gooo 8500 7900 $500 3800 2700 20§0 15 
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Eighth ASME Petroleum Mechanical-Engineering 
Conference Program Announced, Houston, Texas, 


Sept. 27-30 


O. L. Lewis Tells History and Functions of Petroleum Division 


T th: Petroleum Luncheon held during the 
1953 ASME Semi-Annual Meeting in Los 
Angeles, Calif., O. L. Lewis, Mem. ASME, 
senior engineer, C. F. Braun Company, Alham- 
bra, Calif., related the following background 
information which is in fact the history of the 
development of the Petroleum Division of The 
American Society of Mechanical Engineers 


Scope of Interest 


“The petroleum industry is widespread 
The interest covers drilling, producing, trans- 
portation, refining, and marketing as carried 
on by operating companies. There are con- 
tractors in drilling, pipe line, plant construc- 
tion, and process-development work. The 
equipment manufacturers and suppliers furnish 
materials to both the operating companies and 
Scientists, colleges, and re 
We see 


the contractors 
search centers aid in development. 
that a complete cross section of enginecring 1s 
found in the petroleum industry 

“No one organization can hope to co-ordi- 
nate all this activity or to hold the interest of 
all engineers engaged in the petroleum indus- 
try. The Petroleum Division of ASME is an 
attempt to provide a common meeting ground 
for those engineers working with the mechani- 
cal-design phases of the industry. 

‘The petroleum industry is one of the fastest 
growing in the American economy. Every 
phase of it is highly competitive. Engineers 
in this industry must do everything possible 
to keep up with the rapid rate of growth 
Participation in Petroleum Division activity is 
one way of keeping abreast of new develop- 
ments, and it is a way that the individual can 
contribute to the general fund of industry 
knowledge 


Petroleum Division History 


“The first Petroleum Division activity of 
ASME was organized in 1922. A group of 
people in the mid-continent area sponsored 
that activity. This Division then developed 
into the Mid-Continent Section of ASME 
In 1926, there was again a concentrated inter- 
est in petroleum activities and a new division 
was formed. Due to several factors in its 
organization, that division became inactive in 
1940 

‘*The Petroleum Division as it is known now 
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was organized in 1945. It started at that time 
as a committee under the Process Industries 
Division. The first Petroleum Mechanical- 
Engineering Conference sponsored by this 
group was held in Tulsa, Okla., in October, 
1946. Some 35 technical papers were presented 
during a three-day meeting. About 200 engi- 
neers were registered. In 1949, the Petroleum 
Committee was granted full division status 
Last year, the conference was held in Kansas 
City, Mo., with approximately 400 in attend- 
ance 

This year, the eighth of 
Petroleum Mechanical Conferences will be 
held in Houston, Texas, Sept. 27-30. The 
Houston group are planning for an attendance 
of 600 to 700. 


these annual 


How Division Was Organized 


“When chis Division was organized in 1945, 
an effort was made to avoid the factors that 
had led to the discontinuance of the previous 
Petroleum Division. The objectives set out 
were: (1) To promote and exchange informa- 
tion pertaining to mechanical problems in- 
volved in production, transportation, and refin- 
ing of petroleum and its products. (2) To 
provide a common meeting ground where 
mechanical engineers may gather and exchange 
experience and technical data to the benefit of 
the individual and the industry 3) To en- 
courage research and development, and to pub- 
lish available data in the field. (4) To direct 
attention to and to recognize outstanding 
achievements in mechanical engineering in the 
petroleum industry. The Division was organ- 
ized to give recognition to each geographic 
area and to each branch of the industry. Com 
mittees are set up sponsoring specific activity 
in each of the following fields: Refining, pro- 
duction, transportation, materials, and manu- 
facturing. Special committees dealing with 
student activity, industry research, and pub- 
licity also function. Each of the operating 
committee chairmen has an equal voice in the 
management of the Division. So far as possi- 
ble, nominees for these leaders are selected on a 
geographic basis as well as on their position 
in the industry. This organization works to 
accomplish the objectives set out in the by- 
laws 
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Papers Selected 


‘*The papers that are sponsored by the Divi- 
sion may come from several sources. Any 
paper of petroleum interest sent in to ASME 
headquarters is referred to this Division. 
Some papers are sent directly to the Petroleum 
Division for consideration. When interest has 
been evidenced in a specific subject, the Divi- 
sion solicits papers covering the various phases 
of that subject in order to bring it before the 
membership. The Division also solicits some 
papers on less generally known subjects in 
order to build interest in a specific field. The 
papers presented may be representative of 
individuals, companies, industry, or govern- 
ment 

Individual Participation 

“Occasionally, we have questions asking 
how an individual can participate in the activi- 
ties of the Division. These are the ways that 
we suggest. Work with your local section and 
see that subjects of interest to your industry 
are incorporated in their program. Suggest to 
the Division officers subjects for discussion or 
Suggest authors or authorities with 
Prepare 


research 
information of interest to the group 
papers for presentation, or prepare a discussion 
of other papers to be presented. Attend the 
conferences and committee meetings of the 


Division.”’ 


Petroleum Mechanical-En- 
gineering Conference 


The Eighth Petroleum Mechanical-Engineer- 
ing Conference of the ASME Petroleum Divi- 
sion this year is at the Rice Hotel, Houston, 
Texas, from September 27 to September 30 

Technical Sessions 

Thirty-six papers covering the latest de- 
velopments in the petroleum industry will be 
presented in 18 technical sessions. The pro- 
gram features an Unfired Vesse] Code Forum 
and panel discussion of the code and its appli- 
cations. Representatives of manufacturers, 
operators, and the code committee will discuss 
and answer questions. The sessions devoted to 
specific developments include a refining session 
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covering mechanical-design features of three 
new refining processes; hot-tapping and branch 
reinforcement of piping; latest developments 
in compressors and drivers; power transmis- 
sion by friction, fluid, and electromagnetism; 
drilling and pumping equipment, microwaves 
and isotopes in pipe-line control; alloys and 
special materials used in refining, drilling, and 
production. The proposed pipe-line welding 
standard will be discussed during the materials 
and methods session as well as Monel protec- 
tion for off-shore structures. Other sessions 
will cover such pertinent topics as casing de- 
signs, drilling research, equipment, instru- 
ments and methods, inspection, and materials. 


Luncheons 


Roy Hofheinz, Mayor of the City of Hous- 
ton, will welcome the guests to the city on 
behalf of the members of the Division at a 
luncheon scheduled for Monday, September 
28. Highlighting this social function will be 
a talk by F. S. Blackall, jr., ASME President, 
who will speak on ‘‘The New Challenge to 
American Industry." On Tuesday, September 
29, there will be five special industry lunch- 
cons—Refining, Pipe Line, Production and 
Drilling, Materials, Manufacturing—to give 
every one an opportunity to lunch with others 
engaged in a common ficld of interest and to 
meet the working committee in each of these 
particular branches of the industry. 


Banquet 


Lieut. Gen. Ernest O. Thompson, chairman, 
Texas Railroad Commission, in his address to 
the banquet will talk on ‘Hemispheric Soli- 
darity in Oil."" Prof. E. N. Kemler, chair- 
man, Petroleum Division, will present the 
Student Award and L. S. Wrightsman, chair- 
man, Houston Arrangements Committee, will 
preside. On Monday, Sept. 28, there will be a 
dinner and entertainment following the Toast- 
to-Texas Party. 


Inspection Trips 


The inspection trips have been arranged to 
include a boat trip down the Houston Ship 
Channel to see channel operations, and the 
industrial area; the Schlumberger Well Survey 
Corporation's production shops and laborato- 
ries; large-diameter pipe-rolling mill operated 
by A. O. Smith Corporation of Texas; Cam- 
ron Iron Works, Hughes Tool Company, The 
Texas, Houston, and Humble Pipe Line Com- 
panies; Rice Institute and the University of 
Houston Laboratories; and the Shell Refinery 


Women's Program 


The program planned for the women who 
will attend the conference should prove enter- 
taining and enjoyable. A sight-secing tour is 
scheduled to include the Texas Medical Center, 
the internationally famous Shamrock Hotel, 
Rice Institute, an opportunity to see some of 
the unusual and beautiful gardens (especially 
if they have had some rain lately), and lunch- 
eon at the River Oaks Country Club. The 
Houston Ship Channel trip is also available to 
the women. In the evening the festivities 
start with the Toast-to-Texas Party followed 
by dinner, entertainment, and dancing in the 
Crystal Ball Room. A high spot of the pro- 
gram is a Sherry Party to be held at the beauti- 





Registration 


HE ASME Registration Desk will 

be located on the Mezzanine Floor 
of the Rice Hotel and will be open dur- 
ing the following hours: 


Sunday, Sept. 27—3:00 p.m. to 5:00 
p.m. 

Monday, Sept. 28—8:00 a.m. to 6:00 
p-m. 

Tuesday, Sept. 29—8:00 a.m. to 6:00 
p.m. 

Wednesday, Sept. 30—8:00 a.m. to 
2:30 p.m. 


ful new Petroleum Club; later in the evening, 
the banquet. The trip to the impressive San 
Jacinto Monument would be indeed worth- 
while, it is a rather long drive out, but it 
could be arranged. The San Jacinto Inn is an 
ideal spot to have luncheon and rest before the 
return trip to the city via the Old Spanish 
Trail. 

The Ninth Annual Conference of the ASME 
Petroleum Division will be held at the Hotel 
Statler, Los Angeles, Calif., Sept. 26-29, 1954. 

The technical program follows: 


MONDAY, SEPTEMBER 28 


9:00 a.m. 

Session (1 }—Casing Design 
Effect of High-Strength Casing and Casing Joints 
on Design of Casing Strings, by Sheldon H 
Reynolds, U. S. Steel Corp. 
The Triangulation Method for Determining Col- 
lapse-Change Points in Casing Design, by R. L 
Kastor, Shell Oil Co 


Session (2)}—New Processes 


9:00 a.m, 
Gattont Mechanical Features of Houdrifiow, by 
M. Shirk and D. B. Arden, Houdry Process 


ro 

Fluid Catalytic Hydroforming Units—Their 
Mechanical Design, by R. A. Harang, M. W 
Kellogg Co. 

Continuous Wax Molding, by Ray Shannon, 


Magnolia Petroleum Co 


Session (3)—Compressor Drivers 


9:00 a.m. 
plication of Gas Turbines in Gas-Transmission 
= by Steve Sawyer, El Paso Natural Gas Co 
Experience With Trifuel Engines in Pipe-Line 
Service, by Leonard P. Meade and Gerald P 
Jennings, Phillips Petroleum Co 


Welcoming Luncheon 


12:00 noon 

Presiding R. B. Kinsbach, chairman, South 
Texas Section, ASME 

Introductions L. S. Wrightsman, chairman, 


Houston Arrangements Committee 
Welcome: Roy Hofheins, Mayor, City of Hous- 
ton 

Response Cc. @ 
Region VIII, ASME 
Address Frederick S 
ASMI 

Subject 
try 


Shumaker, vice-president, 


Blackall, jr., President, 


The New Challenge to American Indus- 


Session (4)—Hot Tapping and Branch- 
Reinforcement of Piping 

2:30 p.m. 

Design of Hot-Tap Connections in High-Pressure 


Pipe Lines, by A. J. Del Buono, P. L. Vissat, and 
Frank SG. Williams, Taylor Forge & Pipe Works 


Pe tio. 
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The Mechanical Aspects of Hot Tapping, by Bur! 
Ver Nooy, T. D. Williams, Inc 


Session (5)—Drilling Research 
2:30 p.m. 
On the Theory of Drilling Action of Rotary-Rock 
Bits, by P. A. Szego, Rice Institute 
Progress Report on a Fluid-Actuated Rotary- 
ae Engine, by W. H. Cline, Jr., Hughes 
Tool Co. 


Session (6)—Refinery Materials 
2:30 p.m. 
Cast Iron in the Refinery, by W. 
Standard Oil Co. (Indiana) 
Why Prestressed Concrete in the Refinery? by 
John S. Bell and Donald R. De Veauz, Esso 
Standard Oi! Co. 


J. Buxton 


TUESDAY, SEPTEMBER 29 


Session (7)}—Unfired Pressure Vessel 
Code Forum 

9:00 a.m. 

The ASME Pressure Vessel 

Effort for Safe Construction, by E. O 

C. F. Braun & Co 

Panel: H.C. Boardman, H. B 

Samans, and F. S. G. Williams 


Code—A Joint 
Bergman 


Oatley, Walter 


Session (8 )}—Equipment Design 
9:00 a.m. 
The Application of Roller Bearings in Oil-Fieid 
Equipment, by S. M. Weckstein, Timken Roller 
Bearing Co. 
High-Pressure Nitriding and Its Applications to 
the Petroleum Industry, by R. L. Chenault and 
G. E. Mohnkern, Oil Well Supply Co 


Session (9 )}—Well-Head Equipment 
9:00 a.m. 
Some Test Data and Conclusions on Casing 
Hangar Slip Capacity, by FE. F. Cooke, Jr., Beau- 
mont Iron Works 
Automatic Self-Sealing Gate Valves——An Analy- 
sis of Vaive-Sealing Methods, by Allen F. Rhodes, 
McEvoy Co. 


Industry Luncheons 


12:00 noon 
Refining, Pipe Line, Production and Drilling 
Materials, and Manufacturing Committees to 


hold separate luncheons 


Session (10)}—Pipe-Line Pumping Con- 
trol 

2:30 p.m. 

Microwave Control of Pumping Stations, by 

R. C. Cheek, Westinghouse Electric Corp. 

Application of Docigneetiine Pump-Valve Lifters 


to Closed-System Operation, by M@. 7. Nigh and 
T. S. Llewellyn, Service Pipe Line Co 


Session (11)—New Developments in 
Gas Compressors 


2:30 p.m. 
New Developments in Compressor-Equipment 
Design and Performance for Natural Gas-Trans- 
mission Pipe-Line Service, by B. T. Mast, Ten 
nessee Gas Transmission Co. 
Packaged-Compressor Plants, by EF. S. WV 
Roberts, J. B. Beaird Co 


Session (12)—Drilling Equipment 
2:30 p.m. 
Formation of Martensite on Rotary-Drilling 
Lines, by C. M. Zerr, Union Wire Rope Corp 
Utilization of Computers for Solutions of Pumping 
and Drilling-Equipment Problems, by R. J. Howe 


and E. N. Kemler, University of Minnesota 
Banquet 

7:00 p.m. 

Presiding: L. S. Wrightsman, chairman, Houston 


Arrangements Committee 

Remarks and Presentation of Student Award 
N. Kemler, chairman, Petroleum Division 

ASME 

Address: 

chairman, 

Subject 


Lieut. General Ernest O. Thompson, 
Texas Railroad Commission 


Hemispheric Solidarity in Oil 
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WEDNESDAY, SEPTEMBER 30 


Session (13 )}—Instrumentation for Pipe- 
Line Control 

9:00 a.m. 

A Capacitance-Sensitive Recorder for Pipe-Line 

Applications, by Robert M. Howard and Howard 

J. En Dean, Gulf Research & Development Co 

The Use of Radioactive Isotopes in Pipe-line 

Interface Marking, by /. Kohl and R. L. Nevia 

check, Tracerlab Inc 


Session (14)}—Materials and Methods 


9:00 a.m. 

Monel Protection for Off-Shore Structures, by 
Thomas P. May, International Nickel Co 

The Pipe-Line Welding Standard, by A. G. Bar- 
kow, Texas Illinois Natural Gas Pipe Line Co 


Session (15)—Refinery Inspection and 
Maintenance 

9:00 a.m. 

Water Cleaning of Exchangers, by W 

Texas Co 


Preventive Maintenance of Refinery Compres- 
sors, by J. R. Ware, Magnolia Petroleum Co 


B. Thomas, 


Scheduling of Refining Maintenance, by Cec:! / 
Gunter, Gulf Oil Corp 


Session (16)—Drilling Equipment 
2:30 p.m. 
Power Transmission on Rotary Rigs & by iieten, 
Fluid, and Electromagnetism, by Riszone, 
Oil Well Supply Co 
A Practical Approach to Vibration Problems on 
Drilling Barges, by 7. B. Herndon and A. B 
Reese, Jr., National Supply Co 


Session (17 )}—Pipe-Line Stress Analysis 
2:30 p.m. 

Introductory Problems Encountered in the Use of 
Strain Sages, by Edwin D Nuttall and Hale ¢ 
Goodrich, United Gas Pipe Line Co 


Session (18)—Refractory Linings for 
Pressure Vessels 
2:30 p.m. 


Monolithic Linings for Vessels and Pipes, by 
W. A. Bradbury, Humble Oil & Refining Co 
Factors Influencing the Performance of Internal- 
Insulating Linings, by C. M. Vogrin and J. J 
Murphy, M. W. Kellogg Co. 


16th Annual ASME-AIME Fuels Conference 
to Be Held in Chicago, Oct. 29-30 


ype: Fuels Division of The American Soci- 
ety of Mechanical Engineers and the Coal 
Division of the American Institute of Mining 
and Metallurgical Engineers have announced 
the program for the sixteenth annual Joint 
Fuels Conference to be held Oct. 29-30 at the 
Conrad Hilton Hotel, Chicago, Ill. The 
Chicago Sections of both Societies are co- 
operating in this event. 

This is the sixteenth conference in a series 
which began in 1937 to provide a forum be- 
fore which coal users and coal producers could 
discuss the problems encountered in their 
operation and the progress made in the in- 
dustry. 

On Thursday, October 29, the 1953 Percy 
Nicholls Award will be presented to H. F. J 
Hebley, Fellow ASME, research consultant of 
the Pittsburgh Consolidation Coal Company. 
Presentation of the award will be made by 
Clayton G. Bell of Paul Weir Company at the 
banquet to be held that evening. 

The tentative program follows 


THURSDAY, OCTOBER 29 


10:00 a.m. 

Chairman: R. E. Zimmerman, U. S. Steel Corp 
Occurrence and Determination of Germanium in 
Coal Ash From Power Plants, by RC. Corey, J 
W. Myers, W. A. Selvig, and L. B. Berger, United 
States Bureau of Mines 


11:00 a.m. 

Economical Reduction of Moisture Content of 
Washed Coal, by Charles E. Silverblatt and 
Donald A. Dahlstrom, Northwestern University 


12:30 p.m. 

Luncheon 
Speaker: Tom Pickett, executive vice-president 
National Coal Association 
Subject: Coal and World Affairs 
2:00 p.m. 
Chairman: C. H 
Associates 
New Developments in the Heat Drying of Coal, 
by W. W. Coffin, Link- Belt Co 


Sawyer, Eastern Gas and Fuel 


3:00 p.m. 

Frontiers in Heat Extraction From the Combus- 
tion Gases of Coal, by &. R. Kaiser, Bituminous 
Coal Research, Inc 


6:00 p.m. 
Cocktail Hour 
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7:00 p.m. 
Banquet 
Toastmaster: Alex D. Bailey 
Welcome: F. S. Blackall, jr., president ASME 
Andrew Fletcher, president AIME 
Speaker: H. W. Johnson, Inland 
Steel Co 
Subject 
Area 
Presentation of the Percy 
1953 to: H J. Hebley 
tion Coal Co., by Clayton G 


vice-president 
History of Steel Industry in the Chicago 


Nicholls Award for 
Pittsburgh Consolida 
Bell, Paul Weir Co 


FRIDAY, OCTOBER 30 


10:00 a.m. 
Chairman: W. S. Major 


The Midwest Solid Fuels Situation, by Walter H 
Voskuil, State Geological Survey 


11:00 a.m. 


Natural Gas Supply for Citeage and the Midwest, 
by K. B. Nagler, Peoples Gas Light & Coke Co 


12:30 p.m. 
Luncheon 


Presiding: LL. S. Wescoat, president, 


Speaker: Robert E. Wilson, 
Oil Co. (Indiana) 

Subject: Research in Fuels for Internal-Combus- 
tion Engines 


Pure Oil Co 


chairman, Standard 


2:00 p.m. 
Chairman: R. B. Engdahl 


Coal-Mining Developments, by J. )) A 
Joy Manufacturing Co 


Morrow, 


3:00 p.m. 

Coal-Preparation Developments, by Robert EF 
Sloan and W. McCulloch, Roberts and Schaefer 
Co 


A.C.1. 13th Annual Meet- 
ing Considers Titanium 


Casting and Shell Molding 


ECHNICAL discussions at the thirteenth 
annual meeting of the Alloy Casting In- 
stitute, held recently at Hot Springs, Va., 
covered a variety of research subjects with 
especial emphasis on titanium casting tech 
niques and the newly developed shell-molding 
process. 
Although the main product ot the Institute's 
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members is high-alloy (stainless steel) cast- 
ings, the experimental production of titanium 
castings was discussed under the leadership of 

H. Jackson, director of A.C.I. Research 
Projects at Battelle Memorial Institute 
Economic and strategic aspects of titanium in 
general and titanium castings in particular 
were discussed by M. G. Fontana who super- 
vises A.C.1. Research at the Ohio State Uni- 
versity. 

Shell molding, the 
producing small castings of excellent surface 
finish to close dimensional tolerances, was 
discussed by H. J. Cooper, Jun. ASME, re 
search engineer, Cooper Alloy Foundry Com- 
pany, Hillside, N. J 

In addition to these papers, reports on prog- 
ress of the institute's current metallurgical and 
foundry research in the high-temperature and 
corrosion fields were made by N. A. Mat- 
thews, American Brake Shoe Company, chair- 
man of the Technical Research Committee; and 
W. T. Bryan, The Duriron Company, chair- 
man of the Shop Practice Committee. 

New officers of A.C.1. were elected at the 
annual meeting. G. A. Baker, vice-president 
of The Duriron Company, Dayton, Ohio, was 
elected to the office of president. Mr. Baker 
served as vice-president of A.C.1. last year, and 
has had wide experience in every phase of the 
high-alloy castings field. C. K. Lockwood, 
vice-president of the Stainless Stee] and Alloys 
Division, Shawinigan Chemicals, Led., Mon- 
treal, P. Q., Can., was elected vice-president, 
and E. A. Schoefer, Mineola, N. Y., was 
re-elected executive vice-president and trea- 


new technique for 


surer 


Woman’s Auxiliary to 
ASME Reports on 
Educational Funds 


HE Woman's Auxiliary to The American 

Society of Mechanical Engineers operating 
through committees on the National Board of 
the Woman's Auxiliary has three types of 
educational funds in use by deserving engincer- 
ing students. 

One is the Student Loan Fund, from $300 to 
$500, according to the student's need. At the 
present time 18 loans are outstanding and 
total $7000 

The second is the Calvin W. Rice Memorial 
Fund, which is a gift of $1500 to a graduate 
student of a foreign country, making it possible 
for him to do postgraduate work in the United 
States. 

The full amount was awarded this year 
to Mehemet Holuk Somer of Turkey. He 
has a BS degree in mechanical engineering 
from Robert College, Istanbul, Turkey, and 
expects to study in the field of design, con- 
struction, and operation of farm machinery, 
with the view of teaching in agricultural insti- 
tutions now being established or expanded in 
Turkey. There the need for technicians and 
teachers along this line is acute 

The third is the newly created Sylvia W 
Farney Scholarship Award, granted this year 
for the first time. The award of $500 was made 
to Faust S. D'Avello at the University of 
Akron, Ohio. 
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ASME’S Importance to Management 


VERY so often, we encounter some former member of ASME, now busy with corporate 
affairs as a president or vice-president, who asks, ‘‘Why should I maintain my membership 
in the ASME? What does a fellow in my position get out of it?”’ 

The maintenance of membership in the ASME is in some respects more important for the man 
who has reached the top-management level in a technical business than it is for the junior staff 
engineer, however immediate and obvious the benefits to the latter may be. 

Of course, there is a natural tendency for all of us, as we become engrossed in executive responsi- 
bilities, to drop our more specialized technical and professional interests. In the case of ASME, 
where this occurs, it results, more often than not, from a failure on the part of the member to 
appreciate the breadth and extent of the Society's work, or its notable contributions to manage- 
ment and industry. 

It was my privilege to attend the ASME v0 ye Management Conference in Detroit last 
April, and I sat there spellbound while industrial leaders and top-flight engineers discussed for 
two days brilliantly and capably some of the very problems which confront every president or 
general manager of a firm whose business is based on mechanical ae The program 
would have been eminently worth two days in Detroit to anyone in the technical management 
field. 


Aside from such matters, however, technical management should take a good long look at 
what the ASME is doing for the welfare of business. On this basis alone, the Society merits 
management's continuing interest. It would be difficult to find any single activity which has 
contributed more to the development and growth of young engineers—the kind which manage- 
ment needs so sorely—than The American Society of Mechanical Engineers. These youngsters— 
and many of them not so young—who are deriving continuing intellectual satisfaction and re- 
wards from their participation in ASME work, are one of the best reasons why engineers in man- 
agement should set an example by continuing active in the affairs of the Society. 

If ASME, as I believe, is one of the most important factors in molding the character and com- 
petence of the technical staff, then too, most certainly the men of top “ems mena should make 
it their business to have a voice in its affairs. Here will be found a splendid sounding board for 
their views and platform for their leadership, before people whom it is important for them to 
know, cither because they are the very backbone of their industry, or are the creators of the de- 
mand for their products and services. The Society's continuing concern with men at the manage- 
ment level is underscored by the affiliate membership which is provided for the man who is 
engaged in a technical business and directs the work of engineers, even though he, himself, may 
lack the technical qualifications for full professional membership in the Society. 

In brief, ASME has a place for you, if you manage a company which is based on or vitally 
affected by mechanical engineering. Furthermore, you have a proper place in ASME. It de- 
serves your continued membership and support, if only because of the great services which it 
renders to your business. But the opportunity for exchange of ideas with men of kindred in- 
terests, which ASME activity will afford you, and the effective means which it will provide you 
for communication with elements in industrial and professional life which it is important for 
you to reach, will prove very rewarding in terms of personal satisfaction as well. 


Freperick S. BLackALt, jr., President 


The American Society of Mechanical Engineers 
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ASEE-ECPD Joint Meeting, Oct. 14-17 
Program Announced 


HE program has been announced for the 

joint meeting of The American Society 
for Engineering Education and the Engineers’ 
Council for Professional Development, to be 
held Oct. 14-17, at the Statler Hotel, New 
York, N. Y. The theme of the meeting is 
“Civilization Is Dependent Upon the Growth 
of the Engineering Profession."’ 

The members of professional engineering 
societies should take advantage of this oppor- 
tunity to become acquainted with the fore- 
ward-looking program for engineering educa- 
tion being promoted through the co-operative 
efforts of the American Society for Engineering 
Education and the Engineers’ Council for Pro- 
fessional Development. Every engineer is en- 
couraged to participate in the program out- 
lined in the following paragraphs. Executives 
who employ engineers, engineers who are 
ambitious to broaden their knowledge of engi- 
necring and so open up new Opportunities for 
accomplishment, and also those who have 
youth looking to them for advice on how to 
approach an engineering career, will all obtain 
a broader knowledge of current thinking and 
practice in this vital field. 

Members, or others, are urged to write the 
Secretary of their society at once for additional 
information in the form of an announcement 
giving full detail which will be ready for dis- 
tribution about September 15. A meeting 
like chis comes to New York, N. Y., only once 
in adecade so that attending the sessions affords 
the participants a special opportunity to meet 
and discuss with the leaders in engineering 
education the latest advancements in curricu- 
lum and practice. ECPD accredits the quali- 
fied curriculums in engineering and also pro- 
vides the know-how for postcollege orienta- 
tion and specialized engineering development 
It also provides aids to high-school students 
desiring to enroll in engineering schools 


The ASEE Conference Program 
WEDNESDAY, OCTOBER 14 
8:00 a.m. 


ASEE Executive Board Meeting 
Engineers’ Club, 32 West 40th St 
N. ¥ 


Breakfast 
New York 


10:30 a.m. 

Meeting of ASEE Executive Board with chairmen 
of ASEE divisions, ASCE Board Room, 24 West 
9th St., New York, N. Y 


12:00 noon 
ECRC Executive Committee Meeting Luncheon, 
Engineers’ Club 


Presiding: Eric Walker, vice-president ASEE 


2:00 p.m. 

ASEE General Council Meeting 
Council only) ASCE Board Room 
L. E. Grinter, president ASEE 


Members of 


Presiding 


6:30 p.m. 
ASEE General Council Dinner 


7:30 p.m. 


ASEE General Council Meeting 
Presiding L. E. Grinter, president ASEE 


THURSDAY, OCTOBER 15 
All events at Statler Hotel, New York, N. Y 


The following meetings and luncheon sponsored 
by ECRC and ECAC are open to all ASEE and 
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ECPD members and representatives. The morn 
ing program will present speakers of national 
reputation for creative achievements in art 
poetry, and music 


9:30 a.m. 

Conference 
Theme: Creativeness in the Arts and in Engineer 
ing 


Presiding: Eric A vice-president ASEE 


Walker 
12:39 p.m. 
Luncheon 
L. E. Grinter, president, ASEE 
Morris I. Stein, University of Chicago 
A Psychologist Looks at Creativeness 


Presiding 

Speaker: 

Subject 

2:00 p.m. 
Conference 

Theme: Creativeness in Engineering 

Presiding: W. L. Everitt, vice-president ASEE 

Speaker: Maurice Nelles, director Borg-Warner 

Laboratory 

The Engineering Point of View 

Speaker: Fred Olson, vice-president for research 

and development, Olin Industries 

The Industrialist’s Point of View 


Subject 


Subject: 
6:30 p.m. 


ECAC Executive Committee Meeting Dinner 


Presiding: W. L. Everitt, vice-president ASEE 


The ECPD Conference Program 
THURSDAY, OCTOBER 15 
All events at Engineers’ Club 
6:00 p.m. 
Informal Dinner for members of ECPD 
7:30 p.m. 
Closed Session, ECPD 


8:30 p.m. 

Open Session for all interested Committee 
Reports, and reports of society participation in 
ECPD, adoption of budget, and election of offi 
cers for 1953-1954 


FRIDAY, OCTOBER 16 
All events at Hotel Statler, New York, N. V 
9:30 a.m. 

Engineering Accrediting Session 


Chairman Thorndike Saville 
Education Committee 
Nelson S. Hibshman, assistant 


chairman, ECPD 


Vice-chairman 
secretary, AIEE 
Speaker: Ewald B 
States Association 
Subject: The National Commission on Accredit- 
ing, the Middle States Association, and the Rela- 
tions of Their Programs With That of the ECPD 
Program of Engineering Accrediting 
Dexter, consulting 


Nyquist, Secretary, Middle 


Speaker Gregory engineer, 
Searsdale, N. Y 

Subject Our Neglected Future Engineers a 
discussion of the weaknesses of present accredit 
ing processes 

L. E. Grinter, president ASEE 

Subject Findings of the ASEE Educational 
Evaluation Study as They Relate to Accrediting 
Discussion on the above presentations 
Hollister, 


Speaker 


Summary of Discussion 5. < past- 


president ASEE 
12:30 p.m. 
Luncheon 
Col. L. F. Grant, chairman, ECPD 


General A. G. L. McNaughton 
Section of International 


Presiding 
Speaker 
man, Canadian 
Commission 
Subject Water Problems on the Canadian- 
United States Boundary 


chair 
Joint 


2:30 p.m. 
Postcollege-Training Session 


Chairman: TH Chilton, chairman, Engineering 
Manpower Commission 
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Speaker Cornelius Wandmacker, chairman, 
ECPD Training Committee 

Subject: Plans and Results of ECPD Experi- 
mental Training Program at Cincinnati 


Engineering Manpower Utilization Panel 
Case Histories of better utilization methods 
HN. Muller, Jr., Westinghouse Electric Corp 
Leslie H. Middleton, The Electric Autolite Co. 
Chester Brisley, Calumet & Hecla, Inc 


7:00 p.m. 

Annual Engineers’ Dinner 
All members of ECPD participating societies are 
cordially welcome 
Henry T. Heald, vice-chairman ECPD 
Col. L. F. Grant, chair- 


Presiding: 
ECPD Annual Report 
man ECPD 
Speaker: Horace P. Liversidge, chairman of the 
board, Philadelphia (Pa.) Electric Co 


Subject: Industry and Engineering Education 


SATURDAY, OCTOBER 17 


Open for Committee Meetings as needed 


ASME Calendar of 
Coming Events 


Sept. 21-25 


ASME Instruments and 
and Instrument Society of 


Division 


Regulators 
Exhibit 


America 


and Joint Conference, Sherman Hotel, Chicago, 
1 


(Final dote for submitting papers was May 1, 1953) 


Sept. 28 30 

ASME Petroleum Mechanical-Engineering Con- 
ference, Rice Hotel, Houston, Texas 

(Final date for submitting papers was May 1, 1953) 


Oct. 5-7 
ASME Fall Meeting, Hotel Sheraton, Rochester, 
N. ¥ 


(Final date for submitting papers was June 1, 1953) 


Oct. 29-30 

ASME Fuels Division and AIME Coal Division 
Joint Conference, Conrad Hilton Hotel, Chicago, 
iil 


(Final date for submitting papers was June 1, 1953) 


Nov. 29 Dec. 4 
ASME Annual Meeting, Statler Hotel, New York, 
N. Y. 


(Final date for submitting papers was July 1, 1953) 


March 10-12, 1954 
ASME International Meeting, Hotel Del Prado 
Mexico City, D. F 

(Final date for submitting papers Nov. 1, 1953) 
June 14-17, 1954 

ASME Oil and Gas Power Conference, 
Muehlebach, Kansas City, Mo. 
(Final date for submitting papers 


Hotel 
Feb. 1, 1954) 


June 20 24, 1954 
ASME Semi-Annual 
Hotel, Pittsburgh, Pa 


(Final date for submitting papers 


Meeting, William Penn 


Feb. 1, 1954) 


Sept. 8-10, 1954 
ASME Fall Meeting, 
waukee, Wis 

(Final date for submitting papers 


Hotel Schroeder, Mil 


May 1, 1954) 


Sept. 13 24, 1954 

ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and Joint 
Conference, Commercial Museum and Conven- 
tion Hall, Philadelphia, Pa. 
(Final date for submitting papers--May 1, 1954) 
Sept. 26 29, 1954 

ASME Petroleum Mechanical. Engineering Con- 
ference, Statler Hotel, Los Angeles, Calif 

(Final date for submitting papers May 1, 1954) 
(For Meetings of Other Societies, see page 760) 
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ASME 
OFFICERS 


Nominated 


for | 
1953-1954 


URING the Semi-Annual Meeting of The 

American Society of Mechanical Engi- 
neers in Los Angeles, Calif., June 28-July 2, 
1953, Lewis Ketcham Sillcox, vice-chairman of 
the board, The New York Air Brake Com- 
pany, New York, N. Y., was nominated by the 
National Nominating Committee for the office 
of President of the Society for the year 1953 
1954. 

Regional Vice-Presidents named by the Com- 
mittee to serve for two-year terms on the 
Council of ASME were Willis F. Thompson, 
renominated, New Haven, Conn.; William G 
McLean, Easton, Pa.; Thompson Chandler, 
South Charleston, W. Va.; Vernon A. Peter- 
son, Los Angeles, Calif.; and C. H. Shumaker 
for one year, Dallas, Texas 

Directors at Large named by the Committee 
to serve a four-year term on the Council were - 
Frank L. Bradley, Passaic, N. J., and Robert 
B. Lea, New York, N. Y. 

Members of the Committee making the 
nominations were Harry E. Harris, Sr., Bridge- 
port, Conn., representing Region I; William 


Lewis Ketcham Sillcox H. Bryne, New York, N. Y., representing 
Region II; George M. Muschamp, Phila- 


Nominated for President delphia, Pa., representing Region III; Karl P 
Hanson, Raleigh, N. C., representing Region 
IV; W. A. Carter, Detroit, Mich., represent- 
ing Region V; R. S. Stover, Marshalltown, 
lowa, representing Region VI; A. R. Weigel 
Los Angeles, Calif, representing Region VII; 
and R. P. Lockett, Jr., New Orleans, La., 
representing Region VIII 

Election of ASME officers for 1953-1954 will 
be held by letter ballot for the entire member- 
ship, closing Sept. 29, 1953. 

Biographical sketches of the nominees follow 
in the succeeding pages. 
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Nominated for President 


Lewis K. Sillcox 


Lewis KercHam who has been 
nominated to serve for one year as President of 
The American Society of Mechanical Engi- 
neers, is che vice-chairman of the board of The 
New York Air Brake Company 

Mr. Sillcox, who lives in Watertown, N. Y., 
has spent his entire career in the railroad in- 
dustry, where he has been one of the active 
but unassumingly influential engineers who 
have contributed immensely to the develop- 
ment of improved methods of railway-power 
application and the control of railway trains 

During the past 25 years Mr. Sillcox has 
been responsible for developing the brake- 
cylinder release valve which eliminates hand- 
bleeding retained air in standing freight cars, 
improved sanding methods for rail condition- 
ing, the brake-pipe flowmeter which registers 
brake-pipe pressure in freight and passenger 
trains irrespective of main supply head pres- 
sure, and basic brake types (freight, passenger, 
and locomotive ) 

He also sponsored the designing of several 
types of aircraft hydraulic pumps now found 
on practically all current military aircraft and 
the latest commercial aircraft. 

Mr. Sillcox, the son of George W. and 
Georgiana (Parker) Sillcox, was born in 
Germantown, Pa., April 30, 1886. After hav- 
ing been graduated from Trinity School in 
New York, N. Y., in 1901, and attending L’ 
Ecole Polytechnique in Brussels, Belgium, tor 
a year, he became an apprentice in the shops of 
the New York Central Railroad. Thereafter 
he was a supervisor and shop engineer in 
manufacturing plants until 1912 when he be- 
came mechanical engineer of the Canadian 
Northern Railway System, which now is a 
component part of the Canadian National 
Railways. Returning to the United States in 
1916, he was mechanical engineer of the Il 
linois Central Railroad and then general super 
intendent of motive power of the Chicago, 
Milwaukee & St. Paul Railway. Since 1927 he 
has been first vice-president of The New York 
Air Brake Company where his notable qualities 
as a technician, leader, and organizer in the 
field of railway engineering were instrumental 
in bringing about developments of importance 
In 1948 he was made a director of the company, 
the following year was elected executive vice- 
president, and in 1952 vice-chairman of the 
board. He serves in the capacity of an execu 
tive officer of the board of several other large 


SILLCOX, 


companics 

The ASME Gold Medal was awarded to Mr 
1943 for distinguished service in 
been de 
technolo 


Sillcox in 
engineering and 
scribed as a ‘pre-eminent 
gist-—lover of wisdom 
has been for many years a lecturer to Purdue 
Northwestern University, the 
School of Business Ad 
Massachu 


science. He has 
learned 
inspirer of men He 


University, 
Harvard Graduate 
ministration, Yale 
setts Institute of Technology, Princeton Uni- 
Ohio State University, Syracuse 
and Clarkson College of Tech- 
relating to railway prac- 


University, 


versity, 
University, 


nology on subjects 
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tice and applied mechanics. He is honorary 
curator of transportation of the Baker Library 
of Harvard University, and trustee of Clark- 
son College. Mr. Sillcox’s writings are ex 
tensive and have been of inestimable value to 
the railroad-transportation field 

He was elected chairman of the Mechanical 
Division of the American Railway Association 
for the year 1926-1927; in 1952-1953 he served 
as chairman of the Papers Committee ot the 
Eighth Pan-American Railway Congress, the 
first such congress held in the United States 
From 1934 to 1936 he was chairman of the 
Mechanical Advisory Committee of the Federal 
Co-Ordinator of Transportation. On June 5, 
1946, he was awarded the Gold Medal of the 
Institution of Locomotive Engineers of Great 


Britain in recognition of the excellence of his 
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paper “Power to Pull’ which covered a 
method for appraising the relative performance 
of steam and diesel locomotives. He was the 
recipient of the Salzberg Memorial Award pre- 
sented by Syracuse University in 1949. 

He is an Honorary Member of ASME, to 
which he has belonged since 1916 and to which 
he has given invaluable committee service 
He was made an Honorary Member of the 
Society in 1946. Since 1942 he has been des 
ignated permanent chairman of the ASME 
Metals Engineering Handbook Board 

Mr. Sillcox has received honorary degrees 
in science from Clarkson College, in engineer- 
ing from Cumberland and Purdue Univer 
sities, and in laws from Syracuse University 

He holds various grades of membership in 
the leading professional and technical societies 
both in the United States and abroad; he 
takes an active part on the advisory councils of 
culeural institu- 
and maintains 


numerous educational and 
tions, and honorary societies; 
memberships in many social clubs and fraternal 


associations 


Nominated for Regional Vice-President 


To Serve Two-Year Terms 


Ww. F. THOMPSON 


Willis F. Thompson 


Wits Frepericx 
been renominated from Region | to 
for two years as Regional Vice-President of 
The American Mechanical En 
gineers, was born in Woodbridge, Conn., Dec 
11, 1895. He was graduated from New Haven 
High School and attended Yale University as a 
special student in mechanical engineering 

He has been associated with Westcott and 
Mapes, Inc., architects and engineers, New 
Haven, Conn., since 1916, beginning his work 
as chief draftsman and later filling the positions 
of mechanical engineer and chief mechanical 


TxHompson, who has 


Serve 


Society of 


engineer. In 1929 he was elected a director 
and assistant secretary of Westcott and Mapes 
and in 1946 became vice-president, which 
position he now holds 

He was with the Ordnance Department, 


U.S. Army, from 1917 through 1919, designing 


Ww. G. MCLEAN 


and constructing steam-electric 
plants for government-owned arsenals and 
armories. During World War II he was a 
member of the Connecticut State Guard 

Mr. Thompson became a member of ASME 


in 1919 and has always taken an active part in 


generating 


local, state, and national affairs of the Society 
He is a past-chairman of the New Haven 
Section and has been a member of the General 
Committee of Connecticut sections and of the 
Connecticut Sections Committee for the 1949 
National Spring Meeting held in New London, 
Conn. From 1947 to 1949 he was an ASME 
delegate to the Connecticut Technical Council 
and during this time was chairman of their 
Student Guidance Committee which 
active in its contacts with students in the 
various high schools throughout the State 
He has also been a delegate to the Regional Ad- 
His par 
ASMI 


was 


ministrative Conference of ASME 


ticipation in national activities of 
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include: Member, Nominating Committee, 
Power Show Advisory Committee, Member- 
ship Development Committee, and ASME rep- 
resentative on United Engineering Trustees and 
Engineering Foundation, serving on several of 
their committees. He is a member of the 
Power Piping Code Committee, the Meetings 
Committee of ASME, and chairman, National 
Guidance Committee of the Engineers Council 
for Professional Development. 

He is licensed to practice engineering in the 
states of Connecticut, Massachusetts, and New 
York. He is a member of the Connecticut and 
National Societies of Professional Engineers. 
His memberships in other organizations are 
New Haven Kiwanis Club, of which he is a 
past vice-president; New Haven Chamber of 
Commerce, of which he is a director and 1953 
chairman of the Industrial Development Com- 
mittee; New Haven Commandery No. 2, K.T.; 
American Legion, Woodbridge (Conn.) School 
Board; Woodbridge Republican Town Com- 
mittee; Zoning Board of Appeals; Wood- 
bridge Club; Engineers’ Club, New York, 
N. Y., and Quinnipiack Club, New Haven 


William G. McLean 


Wittiam Georce McLean, who has been 
nominated from Region LI to serve for two 
years as Regional Vice-President of The Ameri- 
can Society of Mechanical Engineers, was born 
in Scranton, Pa., March 15, 1910. In 1932 he 
was graduated from Lafayette College with a 
BS degree in electrical engineering and the 
following year he received an MS degree in 
mathematics from Brown University. 

From 1934 to 1937 he was engaged as a 
teacher of mathematics and sciences and head 
of the department of mathematics at the West 
Scranton, Pa., High School. In 1937 he 
joined the teaching staff at Lafayette College 
as assistant professor where he taught me- 
chanical-engineering subjects including kine- 
matics, mechanics, strength of materials, ma- 
chine design, and heat power. During this 
period he also was co-ordinator of civil pilot 
training. For the next two years he was 
senior physicist and assistant to the superin- 
tendent of the Special Products Division of 
Eastman Kodak Company at Rochester, N. Y. 
He was engaged in the manufacture of fire- 
control equipment and research work. In 
1946 he returned to Lafayette as associate pro- 


os 
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fessor and head of the department of mechan- 
ics. He is a professional engineer registered in 
the State of Pennsylvania. 

Professor McLean became a junior member 
of ASME in 1938 and a member in 1947. He 
was chairman of the Anthracite-Lehigh Valley 
Section, 1948-1949; member, Regional Dele- 
gate’s Conference, 1949 and 1950; member, 
National Nominating Committee, 1951; and 
secretary of Region III for the past two years 

His membership in other engineering so- 
cieties includes the following: American 
Society for Engineering Education, Pennsyl- 
vania Society of Professional Engineers, En- 
gineer’'s Club of the Lehigh Valley, and 
American Ordnance Association. 

He is the coauthor with E. W. Nelson of the 
“Outline of Theory and Problems in Engineer- 
ing Mechanics."" He has been elected to mem- 
bership in the honorary societies Phi Beta 
Kappa, Tau Beta Pi, and Sigma Xi. 


Thompson Chandler 


Txompson Cuanpier, who has been nomi- 
nated from Region V to serve two years as 
Regional Vice-President of The American 
Society of Mechanical Engineers, was born in 
Chicago, Ill., March 20, 1906. 

He received his engineering education at 
Lehigh University, Bethlehem, Pa., where he 
was graduated in 1929 with a degree of chemi- 
cal engineer. Upon graduation he was em- 
ployed by the Carbide and Carbon Chemicals 
Company, a division of Union Carbide and 
Carbon Corporation. Starting in the produc- 
tion department, Mr. Chandler served first as a 
cadet engineer, carrying out experimental 
work on various plant operations, then as an 
operating unit sub foreman supervising several 
production units under a unit foreman. In 
1931 he transferred to the research and devel- 
opment department to supervise the design, 
construction, and maintenance of equipment 
and facilities, and the operation of service 
facilities. From 1945 until 1949 he was ac- 
tively engaged in the design and construction 
of the multimillion dollar Research Center for 
the Carbide and Carbon Chemicals Company 
at South Charleston, W. Va. At the present 
time Mr. Chandler is head of the General 
Engineering-Service Division of the research 
and development department. 

Mr. Chandler became a member of ASME in 


H, SHUMAKER 


1946 and has served the Society as vice-chair- 
man, West Virginia Section, 1949-1950; 
chairman, 1950-1951; member of the Executive 
Committee, 1947-1948 and 1949-1953;  chair- 
man of the Membership Development Commit- 
tee, 1949-1950; sponsor, 1951-1953; spon- 
sor, Honors and Awards Committee, 1951-1952. 
In 1950 and 1951 he served as a delegate both 
to the Region V Administrative Conference 
and the Regional Delegates Conference. From 
1950 to 1953 he was a member of the Region V 
Sections Committee, and was the chairman of 
this committee in 1952-1953. In 1952 he 
served on a subcommittee of the National 
Membership Development Committee which 
redrafted the ASME Membership Development 
Guide. 

Mr. Chandler is a registered engineer in the 
State of West Virginia, a member of the Ameri- 
can Institute of Chemical Engineers, American 
Chemical Society, American Ordnance As- 
sociation, and an associate member of the 
Brooklyn Botanical Garden. He is a member 
of the Board of Trustees of the Kanawha Pres- 
byterian Church, serving as chairman in 
1952, a member of the West Virginia Extension 
Committee, Ohio-West Virginia Area YMCA, 
treasurer and a director of the Carbide Hunting 
and Fishing Club. He is a Chi Phi; an as- 
sociate member of the Press Club of Charleston, 
W. Va.; and a member of the University Club, 
Cleveland, Ohio. 


Vernon A. Peterson 


VeRNON ARNELLO Peterson, who has been 
nominated from Region VII to serve for two 
years as Regional Vice-President of The Ameri- 
can Society of Mechanical Engineers, was born 
in Denbigh, N. Dak., May 25, 1906. He was 
graduated from the North Dakota State Col- 
lege, at Fargo, in 1928, with a BS degree in 
mechanical engineering. 

His entire career has been spent in the 
employ of the Elliott Company of Jeannette, 
Pa. In 1928 he joined the company as a sales- 
engineering apprentice and from 1929 to 1934 
he was application engineer in the turbine 
department. Then for six years he was as- 
signed as sales engineer in Kansas City, Mo., 
followed by two years in the same capacity in 
Denver, Colo. In 1940 he was transferred to 
Los Angeles, Calif., by the company and was 
made district manager, which position he stil] 
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holds. He is a registered professional engineer 
in the State of California. 

Mr. Peterson became a junior member of 
ASME in 1935 and a member in 1942. He has 
been an active member of the Society and has 
served in the Southern California Section as 
follows: 1944-1945, programchairman; 1945- 
1946, secretary-treasurer; 1946-1947, vice- 
chairman; and 1947-1948, chairman. Active 
in professional engineering interests, he has 
been president of the Los Angeles Engineering 
Council; president of the California Legisla- 
tive Council of Professional Engineers, 1949 
1950; and has been on the ASME Legislative 
Committee since 1947 

His memberships in other clubs and societies 
include the Los Angeles Engineers’ Club, 
Electric Club of Los Angeles, California Nat- 
ural Gasoline Association, Del Mar Club in 
Santa Monica, and Al Malaikah Temple, A.A. 
O.N.M.S. 


Clifford H. Shumaker 


Cuirrorp Haroip Suumaxer, who has been 
nominated from Region VIII to serve for one 
year as Regional Vice-President of The Ameri- 
can Society of Mechanical Engineers, was born 
in St. Joseph, Mo., Oct. 25, 1907. He was 
graduated from the University of Kansas in 
1930 with a BS degree in industrial engineer- 


ing. In 1944 he received a professional degree 
of mechanical engineer from the University 
In 1929 he took the Westinghouse Test Course 

His association with the Southern Metho- 
dist University began in 1930 as an instructor 
in mechanical engineering. From 193} to 1936 
he was assistant chief draftsman with the con- 
sulting engineers’ firm of Paulett and Wilson in 
Salina, Kans. In 1936 he returned to SMU 
where he has been assistant professor, associate 
professor, and professor of mechanical engi- 
neering. Since 1952 he has been chairman of 
the department of industrial engineering. In 
addition to his regular work on the campus he 
has also been director of these activities at 
SMU: from 1940 to 1944, the War Training 
Program; 1946 to date, Ordnance Gage Labo- 
ratory; since 1947, The Institute of Building 
Material Distribution; and since 1948, The 
Institute of Management 

Professor Shumaker became a junior member 
of ASME in 1938 and a member in 1941. He 
has been a member of the ASME Medals Com- 
mittee since 1952. He is a member and In- 
stitutional Representative, Southwest Section 
of the American Society for Engineering Edu- 
cation; the American Association of Univer- 
sity Professors, and Sigma Tau. He was a re- 
cipient of the Sigma Tau Medal and has re 
ceived an ASME Certificate of Award. He isa 
registered professional engineer in the State of 
Texas 


Nominated for Director at Large 


To Serve Four-Year Terms 


F. L. BRADLEY 


Frank L. Bradley 


Frank Leo Brapiey, who has been nomi- 
nated toserve as Director at Large of The Ameri- 
can Society of Mechanical Engineers for a four- 
year term, was born in Boston, Mass., on July 
21, 1897. He attended the Massachusetts In- 
stitute of Technology and was graduated with 
a BS degree in mechanical engineering in 1920. 

Shortly after graduation he joined A. B 
Franklin, Inc., consulting engineers and con- 
tractors, in Boston, Mass., as an engineer and 
estimator. In 1923 he was employed by Stone 
& Webster Engineering Corporation as a de- 
signer of steam-power stations. Later, as 
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office engineer for this company over a period 
of three years, he was connected with the ad- 
ministration of engineering of hydro and 
steam-power projects. During the remaining 
six years of his association with this company, 
he was responsible for the mechanical design 
of numerous industrial and utility-power sta- 
tions, serving as assistant chief mechanical 
engineer for part of this period. 

In 1931 he joined the Forstmann Woolen 
Company, Passaic, N. J., as assistant plant 
engineer, becoming plant engineer, and cur- 
rently engineering manager of the company 
During this period he has been responsible for 
the construction as well as the maintenance 


and operation of these facilities. His work has 


July 22, 1891. 
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covered a broad scope of industrial operation 
and design, including development of many 
textile units which have been patented by the 
company. These projects include develop- 
ments in high-speed spinning of worsted yarns 
and the continuous indigo dycing of wool 
stock, Mr. Bradley was made vice-president 
of the Garfield Warehouse and Transportation 
Company in 1945. 

Mr. Bradley became a junior member of the 
Society in 1920; a member in 1930; and a life 
member in 19§2. He has been active in the 
Metropolitan Section in the capacity of both 
treasurer, 19§1-19§2, and chairman, 19§2-1953. 
He has served as a member and chairman of 
the ASME Textile and Power Divisions 
He was associated with the Publications Com- 
mittee for a period of seven years, two years as 
chairman. He is currently a member of the 
Section VII Committee of the Boiler Code Com- 
mittee of the Society. He is a registered pro- 
fessional engineer in New Jersey and New 
York 

He is a member of various civic organiza- 
tions and other technical societies 


Robert B. Lea 


Rosert Brooke Lea, who has been nomi 
nated to serve as Director at Large of The Ameri- 
can Society of Mechanical Engineers for a four- 
year term, was born in Methuen, Mass., on 
He received his training in 
mechanical engineering at Cornell University, 
where he arranged a five-year engineering 
course in order to take in some foreign Jan- 
guage and other courses. All basicengineering 
at Cornell is now a five-year course. In 1915, 
at the end of his fourth year, he left Cornell 
to join the Sperry Gyroscope Company. 

From 1915 to 1948 Mr. Lea was employed by 
the Sperry Gyroscope Company. Starting in 
1915 with various engineering and factory 
assignments he advanced until in 1917 he be 
came comanager of the ship-stabilizer depart 
ment where he helped to direct sales-en 
gineering activities and the construction of 
gyro ships’ stabilizers, from equipment for 
small] yachts and submarines to destroyers 
and 10,000-ton naval vessels. He holds sev- 
eral patents on ship-stabilizer details. In 
1924 he was made marine sales manager; then 
successively, sales manager, vice-president, 
and vice-president for public relations. He 
transferred from the Sperry Gyroscope Com 
pany to The Sperry Corporation in 1948, 
serving as special assistant to the president 
Since 1949 he has held the position of co 
ordinator of exports. 

Mr. Lea became a life member of ASME in 
1946. His service to the Society is as fol 
lows: member of the Aviation Division in 
1946; Executive Committee, Aviation Divi 
sion 1948; and chairman, Executive Com- 
mittee, Aviation Division, 1951-1953. He 
represents the President of ASME on the 
Fiftieth Anniversary Powered Flight, 1953; 
and is ASME representative on the Daniel 
Guggenheim Award Committee. He has 
given numerous lectures before various Sec- 
tions and Student Branches of the Society 
He also ts a member of other professional socic- 
tics 
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Policies on ASME Budget for 1953-1954 


4 ‘HE following statement of policies with 
the schedule of income and expense con- 
stitutes the Budget for 1953-1954 


1 A continuous effort will be made to col- 
lect dues 

2 No appropriation shall be made by Coun- 
cil without first referring back to the Finance 
Committee for recommendation. When a 
liability is assumed the means for paying for it 
shall be provided in advance 

3 No new activity shall be undertaken 
without definitely showing that the funds re- 
quired to support it will be available without 
decreasing the appropriations for existing 
essential activities, giving the consideration 
to the administrative expense that may be 
involved. When a new activity is authorized, 
if the additional funds to support it are not 
directly available from the unappropriated 
income, Council shall say what activity shall 
be curtailed or suppressed to permit transfer- 


Pustuications, STANDARDS, Cones, AND Researcu 


ence of the fund required to support the new 
activity. If the budget of expenses is to be 
reduced, the Council shall say what activity 
shall be curtailed or suppressed. 

4 The Society shall hold four general meet- 
ings with expense chargeable to the budget. 
A fee shall be charged to nonmembers for 
admission to general or technical sessions at 
the four meetings of the Society according to 
rules established by the Board on Technology. 
No payments will be made for rental of rooms 
for the holding of technical sessions 

5 Council meetings shall be held at the 
place and time of the Annual and Semi-Annual 
Meetings. Council representation within the 
budget shall be provided for the other national 
mectings 

6 Within the allowance of the budget, 
Vice-Presidents shall be expected to visit 
Sections and Student Branches and atrend Stu- 


Mecnanicat ENGINgBRING text pages (excluding student 


copies, 


Mecuanicat Enoingerino advertising pages (excluding 


student pages) 


Transactions (including Journal of Applied Mechanics $ 1,10 


Membership List 
“Know Your Society" (organization charts 


ASME Catalog 


Publication sales (except standards, codes, and research 


reports 
Standards and Codes 
Research 
Generac Society Activities 
Society meetings (including publicity 
Sections (including Regional 
of Regional Delegates Conference 
Professional Divisions 
Student Branches (including copies of 
ENGINEERING text and advertising pages 
Admissions 
Development 
Awards 
Engineers Civic Responsibility 


Generar Society ADMINISTRATION 


Council 
Professiona! Services (auditors, counsel, etc 
Nominating Committee 
Retirement Fund 
OINT ACTIVITIES 
Engineering Societies Library 


Engineers’ Council for Professional Development 


Engineers Joint Council 
Engineering Societies Personnel Service, Inc 


Administration Committee 


Registration (National Council of State Boards of Engi- 


neering Examiners) 
UET Pension Fund 
American Society for Engineering Education 
National Management Council 


Inpirect Expense 
Secretary's office 
Accounting department 
General service (stores, mailing, filing, etc. 
General office (rent, insurance, etc 
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arrange for visits by their representatives 

7 No travel allowance will be provided 
for Board and Committee Chairmen attending 
Council Meetings except upon special pro- 
vision of Council or the Executive Committee 

8 Eight Regional Administrative Commit- 
tee meetings will be held 

9 A Regional Delegates’ Conference will be 
held at the place of the Semi-Annual Meeting 

10 The Nominating Committee may hold 
a preliminary meeting at a place to be selected 
and a Selection Meeting at the Semi-Annual 
Meeting within the provisions of the budget 

11 The following uniform basis of contri- 
butions toward travel expense shall be 
adopted. 

For meetings of the Council, the Vice-Presi- 
dents (when meeting at some other time and 
place than the Council), the Nominating Com- 
mittee, the Regional Administrative Commit- 
tees, and the Regional Delegates’ Conference 

For Transportation by Rail—Full railroad fare 
including Pullman (not to exceed roomette 


dent Branch Conferences in their Regions or rate) plus government tax; Air—Airplane 
COMBINED ANALYSIS OF EXPENDITURE BUDGET 1953-1954 
Under Committee Supervision 
Direct Joint Members Printing and Office 
Expenditures Bodies Travel Distribution Expense Toral 
$ 90,000.00 $ 48,938.00 $ 138,938.00 
160,100.00 130,901 00 291,001 00 
14,300. 41,526.00 56,926.00 
12,000 .00 12,000 .00 
1,000 OO 1,000 OO 
§§ O00 00 39,045 .00 94,045 .0O 
82,500. 20, §87 00 103,087.00 
$ 1,0 67,000.00 8g, 318.00 1§7, 318.00 
I ,§00.00 2§ ,09§ .00 26,595 .00 
40,000 . Oc 23,974.00 63,974.00 
85,000.00 $21,100 00 20,211 .67 126, 311.67 
11,000.00 16, 370.00 27,370.00 
MECHANICAL 

8,200.00 4,800.0 31,000.00 14,519.93 58,519.93 
23,844 67 23,844.67 
9,023.33 9,023.33 
1,100.00 842.40 1,942.40 
§00 .00 §00 .00 
Ly ox 13,00 ) 15,300.00 
6,500. 6,500.00 
2,800.0 2,800.00 
§O, Om §0,000 oOo 
17 , OO 7 17, 100 . OC 
2,100. 2,100.00 
4,000 8 x 4,800 fee) 
reserve 5x » §o0 oo 
§20 §00 .0O 
3,700. 3,700.00 
700 . OC 700 .0O 
$00 .o §00 .00 
70,124.00 70,124.00 
56,492.00 56,492 00 
109, 336.00 109,336.00 
55» 509.00 55509 .90 
$205,700.00 $30,000.00 $42,500.00 $514,400.00 $795,657.00 $1,588,257.0 


Tora 
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fare plus government tax; and Automobile 
Six cents per speedometer mile for the car 
used except that the amount shall not exceed 
railroad first-class fare 

For Time on Travel—$6 per day for each day 
or major part thereof of actual time on travel 
on trips of 100 miles or more (not to exceed 
travel time by standard railroad route). 

For Time at Meeting—$6 per day for the days 
or major parts thereof required for the business 
of the stated meeting. This payment is not 
made to a member who resides at or near the 
place of meeting unless lodging away from 
home is required. 

These payments will be made upon submis- 
sion of a report on a form supplied by the 
Secretary. 

For Student Branch Conference-——-20 cents 
per mile for each Student Branch Delegation, 
including the honorary chairman. Student 
delegations under this provision may consist 
of (4) the honorary chairman, (4) the honorary 
chairman and at least one student delegate, or 

¢) one or more student delegates. 

Visits of Presidents and Vice-Presidents or 
their designated representatives to Sections, 
Branches, etc.—out of pocket expense within 
budgetary limits prescribed 

12 Payments to the Sections for Operation 
shall be on the basis of the Standard Formula 
plus 25 per cent. 

The Standard Formula is: $3.50 per member 
for the first 75 members, $1.50 per member for 
the next 425, $1.25 per member for the next 
500, $1.00 per member for all over $1,000, and 
$150.00 to each Section for each authorized 
Subsection 

Supplementary payments equal to one third 
of a dollar for each paid-up member in the 
Section on September 30, this supplementary 
payment to be made only on a specific request 
from the Section showing necessity for it, and 
with the approval of the Vice-President, the 
additional payment to be made with the 
second payment to the Section 

Any payments to a Section in addition to 
those paid on the Standard Formula shall re- 
quire authorization by the Council 

Payments by the Section shall be made in 
accord with the Sections Operation Manual, 
and the Secretary's Staff has authority to deny 
reimbursement for payments not so made 

13 Grants of Society funds for Section, 
Division, and Student Branch operations shall 
not be used for social events 

14 The Society shall have two representa- 
tives on the American Standards Association 

15 No publications shall be printed for 
sale unless there is reasonable assurance of 
sufficient orders to pay for the cost. 


International Relations 
Centers for Scientists and 
Engineers Announced 


HE National Academy of Sciences recently 
To a program in recognition of 
the importance of broadening international 
co-operation at the level of the individual 
the visits of 


scientist Of enginecr Since 
foreign scientists to this country afford an 


excellent opportunity for cementing profes- 
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sional friendships and associations and for 
furthering scientific co-operation, the Academy 
has given considerable thought to the develop- 
ment of regional programs which can bring 
United States scientists into closer contact 
with visiting colleagues. Each year the United 
States is receiving an increasing number of 
scientific visitors from foreign countries 
which are expanding their scientific organi- 
zations. 

During the past year, the Cooperative Re- 
search Foundation (CORE) has evolved a pro- 
gram to establish international relations 
centers in areas of scientific activity and ports 
of entry for scientific visitors from other na- 
tions. 

The main functions of the regional cen- 
ters will be: (1) to facilitate contacts be- 
tween the visiting scientists and scientific 
personnel in the area; (2) to serve as a co- 
ordinating agency for international scientific 
activities in the area; (3) to offer such assist- 
ance tO Visiting scientists as other institutions 
of the area may not be equipped to give. 

The Office of International Relations of the 
National Academy of Sciences—National Re- 
search Council has offered its co-operation in 
this program and will assist in the operation 
of the regional centers by making available its 
channels of communication to the U. S. De- 
partment of State, Government agencies, and 
sister academies and research councils abroad 
These sources supply information regarding 
the travel plans and objectives of foreign visi- 
tors and pre vide the contacts necessary for an 
effective program 

The first of these centers was opened on Aug 
31, 1953, in the Morrison Planetarium, Golden 
Gate Park, San Francisco, Calif. The Cali- 
fornia Academy of Sciences is co-operating 
with the Cooperative Research Foundation in 
the initiation of this program. CORE’s 
policy committee for the Center, drawn from 
its San Francisco membership, includes M. A 
Stewart, dean, University of California Gradu- 
ate School; Robert Miller, director, Cali 
fornia Academy of Sciences; Karl Meyer, 
director, Hooper Foundation; Robert Cham- 
pion, president, Cooperative Research Founda- 
tion; George Tenney, president, McGraw-Hill 
Company of California; John Alison, presi- 
dent, Transit Van Corporation; and Belford 
Brown, vice-president, The San Francisco 
Bank, (chairman The Center will seek to 
evolve an active program which will allow 
scientific and engineering groups in the San 
Francisco Bay area to participate in this ex- 
periment in international relations 


ASME Membership as 
of July 31, 1953 


Honorary Members 
Fellows 

Members 

Associates 

Juniors (33 and over 
Juniors (30-32 

Juniors (to the age of 29 


Total 
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Scientific Societies Take Part 
in NSF Program to Gather 
Information on 100,000 
Scientists and Engineers 


EGISTERS of scientific and technical 

personnel are now being compiled by 
tour professional scientific societies with sup- 
port from the National Science Foundation 
Six additional societies also plan to take part in 
this Foundation program to set up comprehen- 
sive decentralized registers to provide informa 
tion on the nature and supply of scientists and 
engineers in the United States. Up-to-date 
information on about 100,000 scientists and 
engineers is expected to be on hand by June, 
1954, and by June, 1955, it is expected that 
registers will have been established in all 
major fields of science. 

The National Science Foundation is author 
ized and directed by the Congress ‘‘to maintain 
a register of scientific and technical personnel 
and in other ways provide a central clearing 
house for information covering all scientific 
and technical personnel in the United 
States.” 

The registers now being compiled or planned 
will become basic tools for supply and demand 
studies for trained manpower in various fields 
of science. These decentralized registers will 
also serve as standby machinery which will aid 
in the event of an emergency in identifying and 
locating scientists with special skills 

The Foundation has received the records on 
about 135,000 scientists compiled over several 
years by the National Scientific Register, U.S 
Office of Education. This previous register 
has provided information for a series of reports 
on scientific manpower and will continue to 
be used for such purposes until the Founda 
tion's decentralized registers are completed 
Information from the former register will also 
be supplied to societies taking pare in the new 
program 

The four societies already engaged in the 
new program are: American Geological Insti 
tute, American Institute of Biological Sciences, 
American Veterinary Medical Association, and 
Federation of Associated Societies for Experi- 
mental Biology 

Additional societies that have indicated a 
desire to participate in the program include 
the Amerjcan Mathematical Association, the 
American Institute of Physics, the American 
Chemical Society, the American Meteorologi 
cal Society, and the Engineers’ Joint Council 
The American Medical Association will co- 
operate with the biological societies in de 
veloping their registers 

The participating societies expect to send 
questionnaires both to members and to non 
member their respective fields 
Information gathered from the questionnaires 
will be maintained by each society on punched 
cards to simplify handling and analysis 
Duplicate sets of cards will be given to the 


scientists in 


Foundation 

The registers will be kept current by the 
societies who will extend coverage to include 
newly trained specialized personnel and others 
not previously registered 
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Meetings of Other Societies 


Sept. 19-27 
International Foundry Congress, Paris, France 


Sept. 21-24 
American Mining Congress, 1953 mining conven- 
tion, Olympic Hotel, Seattle, Wash 


American Management Association 


Sept. 28-30 
personnel 
conference, Hotel Statler, New York, N. Y. 


Sept. 28-Oct. 1 
Association of Iron and Steel Engineers, annual 
convention, William Penn Hotel, Pittsburgh, Pa. 


Sept. 28-Oct. 3 
Fifth international 
gress, Turin, Italy 


mechanical-engineering con- 


Sept. 29-Oct. 3 

Society of Automotive Engineers, national aero 
nautical meeting, Statler Hotel, Los Angeles, 
Calif 


Oct. 6-7 
National Fluid Power Association, first fall meet- 
ing Sheraton, Hotel, Chicago, Ill. 


Oct. 7-8 
International symposium on progress in rubber 
technology, Delft, The Netherlands 


Oct. 8-9 
American Society for Quality Control, eighth 
Midwest conference, Masonic Temple, Daven- 


port, lowa 
(ASME Calendar of Coming Events, see page 753) 





People 


Cuement J. Freunp, Fellow ASME, dean 
of the University of Detroit college of engi- 
neering, was honored for 20 years of contribu- 
tions to the university, the city, and the 
nation by the Detroit City Common Council, 
June 21, 1953. Dean Freund was presented 
with a framed copy of the resolution citing his 
notable achievements. In the evening he was 
guest of honor at a dinner held at the Engi- 
neering Society of Detroit. 


a te 


Water T. Weis, chairman of the board 
of directors of the Lane-Wells Compaay, was 
named the fifteenth winner of the Marston 
Medal for achievement in engineering at the 
cighty-second annual commencement at lowa 
State College on June 12, 1953. The Marston 
Medal is awarded to an engineering alumnus 
of lowa State College in recognition of achieve- 
ment in engineering. 


it me, 


Benjamin F. Greene, Jr., of the Air Force 
Cambridge Research Center, Air Research 
and Development Command, USAF, Cam- 
bridge, Mass., is the 1953 recipient of the 
Thurman H. Bane Award, given annually to 
an officer or civilian of the U. S. Air Force 
for an outstanding achievement in aeronautical 
development. 

WittiramM B. BripGEeMan, engineering test 
pilot, Douglas Aircraft Company, Inc., re- 
ceived the Octave Chanute Award, presented 
annually to a pilot for a notable contribution 
to the aeronautical sciences. The formal pres- 
entation of these two awards by The Institute 
of the Aeronautical Sciences was made on the 
occasion of the IAS annual summer meeting 





dinner, July 15, Hotel Statler, Los Angeles, 
Calif. 


> * * 


NatHaniet Howe tt Furman, Russell Well- 
man Moore professor of chemistry and chair- 
man of the department of chemistry, Princeton 
University, has been selected to receive the 
1953 Palladium Medal of The Electrochemical 
Society. Presentation of the medal will take 
place on September 15, at Wrightsville Beach, 
N. C., during the fall meeting of The Electro- 
chemical Society. He is a former president 
of the American Chemical Society. 


> * * 


His Royat Hicuness Tue Duxe or Eptn- 
surGuH has accepted Honorary Membership in 
the Engineering Institute of Canada. Recently 
His Royal Highness was president of the Brit- 
ish Association for The Advancement of 
Science. 

* * * 

Georce A. Hawkins, Mem. ASME, assumed 
his duties as the new dean of engineering at 
Purdue University in July, with the retire- 
ment from service of A. A. Porrer, Hon. 
Mem. ASME, who has headed the five engi- 
neering schools at Purdue for the past 33 years. 
Dr. Potter became dean emeritus. 


* ¢ *# 


Rosert C. Disque, dean of the faculty and 
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since 1933 dean of the college of engineering 
of Drexel Institute of Technology, retired 
August 31, and Harry L. Bowman, head of 
the department and professor of civil engi- 
neering, succeeded him in both posts. 

Dr. Disque, who has been associated with 
the Institute since 1919, has been named dean 
emeritus and professor emeritus of electrical 
engineering. 

* * * 


Crank M. Humpnreys has been appointed 
as acting director of research for the American 
Society of Heating and Ventilating Engineers 
by the Council on June 29 at the semi-annual 
mecting in Denver, Colo. 


* . * 


P. J. Unperwoop has been appointed execu- 
tive secretary of the Society of Plastics Engi- 


neers. 
a ae 


Sir Wittiam Ooo, director of the Rotham- 
sted Experimental Station, became president of 
the Society of Chemical Industry, following 
the 72nd annual meeting of the society held in 
Nottingham, England, July 20-25. At this 
meeting Louis A. Jorvon, director, Paint Re- 
search Station, Teddington, was the 29th re- 
cipient of the Medal of the Society of Chemical 
Industry, awarded not more than once every 
two years for conspicuous service to applied 
chemistry. 





Junior Forum 


Conducted by Joseph Schmerler, Jun. ASME 


Boston Reporting: How One Section Has Stimulated 
Interest and Activity in Its Junior Membership 


By Peter Stein! 


HE plans and aspirations of those who 

founded the Junior Committee in the Bos- 
ton Section in 1947, are becoming a reality 
through the diligent work of generations 
of Committee members and officers. This Junior 
Committee functions as an open committee: 
Its meetings are open to all Junior members in 
the Boston area. Candidates for office, how- 
ever, must attend at least two of the eight com- 
mittee meetings of the previous season in 
order to be eligible to run in the annual elec- 
tions. Since new members join voluntarily 
rather than by appointment or election, the 
Junior Committee faces problems not met by 
any of the other regular committees in the 
Section in attracting members. 

Thus it was not until 1951 that the Commit- 
tee was able to be directly helpful to the Bos- 
ton Section, although some indirect benefit 
had become evident. During that season, the 
Program Committee of the Boston Section de- 
cided to sponsor three triple-interest meetings 
as part of the regular program: A dinner for 


1 Teaching assistant, mechanical-engineer- 
ing department, Massachusetts Institute of 
Technology, 
ASME 


Mass. 


Cambridge 39, Jun. 


the entire Section, followed by talks on three 
different topics given simultaneously in sepa- 
rate halls. The Juniors were allotted one talk 
at each of two such meetings. These two 
trials were so well received that the Program 
Committee saw fit to set aside three such meet- 
ings for the Juniors during the following sea- 
son, and four have been requested for next 
year. At those sessions, the topics presented 
are primarily of interest to junior engincers; 
they represent material which would not 
otherwise be presented at Section meetings, 
such as: 


When to change your job 

Should engineers join unions? 

What does Professional Engineers’ Regis- 
tration mean to the junior engineer? 


and occasionally a topic along popular science 
lines such as: 


Focusing Sound Waves With Microwave 
Lenses. 

In order to prepare these meetings and con- 

duct regular business, monthly Committee 


meetings have been held regularly since 1949. 
These meetings are attended by a continuing 
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group of Juniors so that each year the Commit- 
tee includes members who have attended such 
meetings in previous years, and who help 
guide the practices and policies of the new 
Junior Committees. 

A relatively new feature at these meetings is 
the premeeting speaker. The business meeting 
is preceded by a short talk by one of the mem- 
bers either in the field of his specialty or about 
an unsolved engineering problem on which he 
is working. Discussions resulting from such 
talks have been lively and, in some instances, 
helpful, so that this practice will be continued 
in future years. 

The position of the Junior Committee is such 
that it represents no one tangible interest such 
as Power or Applied Mechanics; rather it 
serves as a proving ground for ASME members 
One of the functions which this Junior Com- 
mittee is endeavoring to fulfill, is the training 
of future manpower for the Senior Section. 
A substantial number of Junior-Committee 
members have *‘graduated’’ to responsible posi- 
tions in the Boston Section. Such graduates 
include vice-chairmen, secretary-treasurers, 
committee chairmen, and the like. 

Another service which the Junior Committee 
has claimed is the summarization of Section 
Meetings. Summaries of all talks presented at 
Section Meetings are prepared by Junior-Com- 
mittee members and are subsequently published 
in the bimonthly Junior newssheet, The Pinion 

The Pinion is a newly-born venture of the 
Boston Junior Committee and consists of a 
four or five-page mimeographed newssheet 
containing special interest features for Juniors, 
such as the Section Meeting summaries, future 
program previews, Junior news, and general 
interest items. This pamphlet is mailed to 300 
Juniors and it is hoped that The Pinion will 
make its first printed appearance next season, as 
a regular, self-supporting venture 

In order to preserve the continuity of the 
Junior Committee during the summer months, 
and also to further social contact between 
members, an annual summer outing has been 
held for the past two years. These affairs are 
arranged by the Committee, and all its mem- 
bers and their wives, and friends are invited 
for the weekend. 

The Junior Committee is financed by the 
Boston Section to the extent of from $4 to $10 
annually to cover mailing expenses. All other 
costs such as refreshments at meetings, sta- 
tionery, and so on, are furnished by the mem- 
bers who have established a small fund for 
these purposes. 

The aims of the Boston Junior Committee 
have been the subject of much discussion, but 
over-all agreement has been achieved on the 
major point: The Committee exists to serve 
the ASME Juniors in the Boston area, and it 
does so in a variety of ways 


1 Keeping Juniors informed about the 
activities of the Committee and of the Section 
through the mailing of Minutes and of The 
Pinion. 

2 Serving as a reservoir for future man- 
power for the Boston Section. 

3 Fostering the acquaintance of Juniors’ 
outside meetings through the annual outing. 

4 Sponsoring sections of triple-interest 
meetings with topics of appeal to Juniors. 
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5 Encouraging Juniors to participate fully 
in Section Meetings and in Regional and Na- 
tional Contests. 

6 Assisting the Student Branch Committee 
Chairman by furnishing speakers from the 
Committee co talk on their experience in indus- 
try, education, and ASME. 

Providing enough work for those Juniors 
who attend Committee meetings to stimulate 
their interest and imagination. 


Thus, although the active membership of 
the Junior Committee in the Boston area is only 
about 20, the unstinting efforts of its members 
through the years have created an ASME Com- 
mittee with spirit, imagination, cohesiveness, 
continuity, and persistence to serve Boston 
area Juniors, and to create for them an oppor 
tunity to participate more fully in ASME 


Campaign to Ease Engineer- 
ing Manpower Shortage 
Showing Results 


ECENT intense campaigns to reduce the 

nation’s critical shortage of engineers 
“are starting to pay off."’ Louis M. Stark, 
manager of the Westinghouse Electric Corpora- 
tion's school service department, recently re- 
ported that while the picture is far from bright, 
it is ‘heartening to note a 29 per cent increase 
in the number of college and university fresh- 
men who enrolled in engineering courses in 
19§2.°° 

Mr. Stark spoke at an inaugural dinner at the 
start of a six weeks’ Summer Fellowship Pro- 
gram at the Massachusetts Institute of Tech- 
nology for 50 high-school science teachers from 
32 states. The program is sponsored by the 
Westinghouse Educational Foundation, which 
is supported by Westinghouse Electric Corpora- 
tion. 

Emphasizing that there will continue to be 
a great need for more and more engineers, Mr. 
Stark said the most recent encouraging fact is 
that while enrollment on the whole moved 
upward 11 per cent, engineering enrollment in 
1952 jumped 29 per cent. 

‘In 1951, some 40,000 freshmen enrolled in 
engineering and this group will produce about 
22,000 graduates in 1955,"’ he pointed out 
‘In 1952 the enrollment of first-year engineer 
ing students rose to about 52,000, justifying 
an estimate of 29,000 graduates in 1956. This 
is still not sufficient to meet the country’s basic 
needs, but it shows a rapid improvement.”’ 

The increase in the number of engineering 
freshmen last year, Mr. Stark said, is proof 
that the efforts of engineering socicties, indus- 
tries, universities, and high-school science 
teachers have had a marked effect in steering 
young people into careers in technical fields 
He told the high-school science teachers that 
the role they play in increasing the nation's 
engineering manpower supply is a vital one 
since ‘‘the university, industry, and society at 
large depend on you for a continuing supply of 
young men and women ready to pursue a col- 
lege course or productive tasks in industry."’ 

Of primary importance, he added, is the need 
for high-school science teachers to keep the 
science curriculum up to date and in keeping 
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with the needs of society. There is also a 
need, in addition to modern curriculums, for 
informed guidance and for the teaching of sci- 
ence as a part of general education, 


U. S. Army Scientific and 
Professional Personnel 
Program 


HE U. S. Army Scientific and Professional 

Personnel Program should be of special 
interest to recent engineering graduates who 
shortly will be inducted into the armed forces 
because it was designed to channel as many 
such persons as possible into Army billets 
which will insure the maximum utilization of 
their engineering or scientific training and ex- 
perience for their own continued professional 
development and for the advancement of the 
Army's technical programs. 

The program is described in detail in Depart- 
ment of the Army Special Regulation No. 615- 
25-11, dated Aug. 7, 1952. 

The regulations provide for the identifica- 
tion, classification, assignment, and utilization 
of those persons who are qualified to perform 
scientific and professional-level duties in re- 
search and development, instruction, and re- 
lated work of professional or scientific nature 

The objects of the program are stated as 
follows 

1 Insure that military personnel who have 
had scientific and professional training are 
utilized in military duties related to their 
training to the greatest extent possible 

2 Make known to the Department of the 
Army Information concerning availability of 
individuals qualified to meet immediate or 
future requirements for scientific and profes- 
sional personnel on an Army wide basis 

3 Enable the development of a system for 
indicating requirements for scientific and pro- 
fessional personnel and for requisitioning such 
personnel 

Commanders of reception centers and other 
installations conducting initial reception 
processing are responsible for the proper 
identification and indoctrination of scientific 
and professional personnel and for their trans- 
fer to appropriate basic training 

The regulations concerning the selection of 
Scientific and Professional Personnel are far too 
complex for adequate reproduction here. 

Personnel qualified as Scientific and Profes- 
sional Personnel are assigned a Military Occu- 
pational Specialty number (MOS) which re- 
flects their specialty and is intended to be used 
as a guide in their assignment to billets in 
which their training and experience will be 
utilized. All the major engineering and sci 
entific fields are covered by the regulation 
although, as has been said previously, the 
qualifications differ somewhat 

Copies of the basic regulation are available 
from the Department of the Army, Washington 
25, D.C 

The Engineering Manpower Commission of 
Engineers Joint Council is interested in the 
efficiency of the Scientific and Professional 
Personnel program. It feels that the dissemi- 
nation of information regarding the existence 
of the program is vital to its success. 
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Actions of the ASME Council at a Meeting 
Held in Los Angeles, Calif., June 28-29 


HE Council of The American Society of 

Mechanical Engineers met in four sessions 
at the Statler Hotel, Los Angeles, Calif., on 
June 28-29, during the 1953 ASME Semi- 
Annual Meeting. The following were present 
at one or more of the sessions: Frederick S 
Blackall, jr., president; J. Calvin Brown, James 
M. Todd, W. H. McBryde, and E. W. O'Brien, 
past-presidents; B. G. Elliott, S. H. Graf, 
E. H. Hanhart, H. R. Kessler, C. H. Shumaker, 
E. S. Theiss, W. F. Thompson, and P. R. Yopp, 
vice-presidents; J. L. Cucullu, P. B. Eaton, 
R. L. Goetzenberger, H. E. Martin, D. W. R. 
Morgan, and A. C, Pasini, directors at large; 
C. E. Davies, secretary; E. J. Kates, assistant 
treasurer; G. M. Muschamp, Constitution 
and By-Laws Committee; Crosby Field, 
Board on Technology; K. P. Hanson, H. E 
Harris, and A. R. Weigel, Nominating Com- 
mittee; C. M. Sandland, L. F. Richardson, 
and W. Julian King, Southern California Sec- 
tion; J. B. Armitage, H. L. Eggleston, L. E. 
Herbert, S. D. Moxley, guests. The following 
Regional Delegates were also present: C. E. 
Crede and D. A. Fisher, Region 1; W. S. John- 
ston and E. S. Rowell, Region II; R. G. Tess- 
mer and R. W. Worley, Region III; J. W. Little 
and A. C. Ormond, Region IV; A. B. Heiberg 
and J. S. Jefferds, Jr., Region V; R. D. Teece, 
L. S. Whitson, and R. W. Mills, Region VI; 
R. L. Johnson and R. E. Wiegand, Region 
VII; and C. W. Crawford, Region VIII 


Region VIII Vice-President 


It was reported that by letter-ballot action 
Clifford H. Shumaker had been approved for 
appointment as vice-president of Region VIII 
for the remainder of the Society year 


Policies and Budget 


After discussion it was voted to approve the 
policies and the budget for 1953-1954. (The 
budget appears on pages 758-759 of this issue 


Amendments to Constitution 


The Engineers’ Council for Professional 
Development is attempting to bring the grades 
of membership in the major engineering soci- 
eties into better agreement as to terminology 
and qualifications. Upon recommendation of 
ECPD the Council voted to endorse the neces- 
sary changes in the Constitution and to submit 
to the Business Meeting on June 29, 1953, the 
proposed amendments to the Constitution. 
These are: Article C3, Sec. 1 (Membership), 
Article C4, Sec. 4, 5, 6 (Qualifications for 
Admission ), and Article C5, Sec. 1, 2, 3 (Fees 
and Dues). For an account of these proposed 
amendments, see report on Business Meeting, 
Mecuanicat ENGINEERING, August, 1953, page 
680 


Amendments to By-Laws 


As a result of the proposed constitutional 
changes, amendments will be necessary in re- 
lated By-Laws and Rules. The following pro- 
posed amendments were received for first read- 
ing: Article BS, Pars. 11 and 12 (Fees and 
which substitute the word Affiliate for 


Dues 





the word Associate; and Article B6A, Par 
18-C (Boards and Committees) which substi- 
tutes the words Associate Members for the 
words Junior Members 

It was also voted to adopt amendments to 
Article R3, Rule 2 (Membership) and Article 
R4, Rules 1, 2 (Qualifications for Admission 
to become effective upon adoption of the re- 
lated changes in the Constitution. These 
amendments also deal with changes in the 
names of grades of membership 

The Council voted to adopt amendments to 
B6A, Par. 17-B (Boards and Committees 
which received first reading Nov. 30—Dec. 1, 
1952 

The following proposed amendments were 
received for first reading: B6A, Pars. 14, 14-B, 
14-D, 14-E, 18 (Boards and Committees 
These proposed amendments concern mainly 
the duties and personnel of the Board on Tech 
nology, the Publications Committee, and the 
Research Committee 


Honorary Members 


Upon recommendation of the Board on 
Honors, the Council elected the following men 
Honorary Members of the Society: Edward L 
Cochrane, Cambridge, Mass.; William A. 
Hanley, Indianapolis, Ind.; A. C. Monteith, 
Pittsburgh, Pa.; Sheppard T. Powell, Balti- 
more, Md.; and William F. Ryan, Boston, 
Mass. 


1953 Awards 


Upon recommendation of the Board on 
Honors, the Council approved the following 
awards and honors for 1953 

ASME Medal to Crosby 
ASME, Brooklyn, N. Y 


Field, Fellow 


George Westinghouse Gold Medal (First 
Award) to Alexander G. Christie, Hon. 
Mem. ASME, Baltimore, Md 


Holley Medal to Philip Mowry McKenna, 
Mem. ASME, Latrobe, Pa. 

Worcester Reed Warner Medal to William 
H. McAdams, Mem. ASME, Cambridge, Mass. 

Melville Medal to Jefferson C. Falkner, Fel- 
low ASME, New York, N. Y., for his Paper, 
“Quick-Starting of Large High-Pressure, 
High-Temperature Boilers."’ 

Richards Memorial Award to Thomas Mel- 
vin Lumly, Tulsa, Okla 

Pi Tau Sigma Award to Merl Baker, Lexing- 
ton, Ky. 

It was reported that the 1953 Gantt Medal- 
list will be Thomas E. Millsop, president, 
Weirton Steel Company, Weirton, W. Va 
This award is sponsored jointly by ASME and 
the American Management Association 


Charles T. Main Topic for 1954 


The Council approved ‘‘The Engineer in 
Business and Industry"’ as the Charles T. Main 
Topic for 1954 


Spirit of St. Louis Junior Award 


It was voted to authorize the modification 
of the rules governing the Spirit of St. Louis 
Junior Award which is presently governed by 
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a Council action which states that the award 
shall be made every third year. The new rule 
will read ‘the Award shall be made at the 
discretion of the Council of the Society and 
shall occur approximately every three years 
and the name of the winner shall be made 
known simultaneously and in conjunction with 
the announcement of the name of the recipient 
of the Spirit of St. Louis Medal." 


Civic Affairs Committee 
The change of name of the Engineers Civic 


Responsibility Committee to ‘‘Civic Affairs 
Committee,’’ was approved. 


Developing Specialized Interests 


After discussion of a report on Developing 
Specialized Interests, the Council voted to re- 
quest the Organization Committee to submit 
at the 1953 Annual Meeting, proposals for 
procedures which will permit the selection of 
Directors from others than leaders in Sections 
and Regional Activities. 

The Council also authorized an appropria- 
tion of $6000 for the Organization Committee 
to circularize the entire membership to ascer- 
tain their special interests and skills as a base 
for studying specialized interests, organization, 
and improvement. 


75th Anniversary 


It was reported that the Task Committee on 
the Seventy-Fifth Anniversary Celebration of 
the Society is actively working on the develop- 
ment of a pattern for the meeting, a suggested 
committee organization, and an estimate of 
costs, which will be available September, 1953. 


Policy to Improve Meetings and Publi- 
cations 


A report presenting a Policy to Improve 
Meetings and Publications of the Society was 
approved as a desirable objective to be at- 
tained as soon as possible. 


Publications Committee 


A report of the Working Group on Trans- 
actions and Preprints of the Publications 
Committee was discussed at length. The 
Board on Technology was requested to review 
it promptly and make definite recommenda- 
tions to the Council at its November, 1953, 
meeting. 

Reader-Interest Review 

Appropriation of $5000 for Reader-Interest 
Review of MeEcHANICAL 
voted, subject to approval by the Finance 
Committee. 


ENGINEERING Was 


1954 Semi-Annual Meeting 


The Council voted to approve holding the 
1954 Semi-Annual Meeting of the Society in 
Pittsburgh, Pa., June 20-24 


International Instruments Exhibition 


It was voted to approve the request of the 
Instruments and Regulators Division to con- 
tract with the Instrument Society of America 
to secure exhibitors for ten booths at the 
International Instruments Exhibition to be 
held in Philadelphia, Pa., September, 1954 


Fellow-Grade Requirements 


The requirement for promotion to the Fel- 
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low grade that a Member be in the grade of 
Member for 13 years has been under discussion 
for a number of years. The Board on Member- 
ship, in February, 1951, recommended: ‘‘That 
the 13-year period for the Fellow grade be 
waived in any instance where eminence is 
proven, but that the candidate must have pre- 
viously held or been of the Member grade; 
this to be followed by a recommendation of 
the Admissions Committee and upon unani- 
mous vote of the Council.’ This proposal 
was placed on the 1952 agenda of the Regional 
Delegates Conference for proper action. After 
further discussion by the Board on Member- 
ship and the Admissions Committee, it was 
agreed that no steps be taken to change the 
present requirements 


AIEE Agreement 


Conferences have been held with representa- 
tives of the American Institute of Electrical 
Engineers regarding an arrangement by which 
a member of one of the two societies might 
join the other without paying an entrance fee. 
The AIEE Committee on Planning and Co- 
ordination will appoint a subcommittee to 
confer with ASME representatives. The 
Council authorized the Board on Membership 
to develop a proposal for a reciprocal arrange- 
ment on entrance fees which can be acted on 
by the AIEE Board and the ASME Council 


History of Boiler Code 


Appreciation was expressed by the Council 
to Dr. Arthur M. Greene, Jr., for his careful 
and painstaking documentation of the Boiler- 
Code History. Eight installments of this 
history have appeared in Mecnanicat EnGi- 
NEERING to date 


Public-Relations Committee 


A recommended public-relations program 
was submitted by a Special Committee on 
Public Relations. Action on the report was 
deferred until the November, 1953, meeting 
The Council, however, voted to approve the 
recommendations (1) that ASME public rela- 
tions be made a responsibility of the Board on 
Public Affairs, and (2) chat at least one member 
of the Board have extensive experience in 
public-relations activity 


“Applied Mechanics Reviews’’ 

The agreement with Midwest Research In- 
stitute for the preparation of material for 
Applied Mechanics Reviews was extended for 
ong year, expiring September, 1954 


Resolution of Thanks 


A resolution was adopted expressing the 
thanks of the Society to members of the 
Southern California Section and others who 
contributed to the success of the 1953 Semi- 
Annual Meeting 

Joint Meeting With EIC 

It was reported that the ASME-EIC Inter- 
national Council requested a joint meeting of 
the Councils of ASME and EIC in Montreal in 
1956. This request was referred to the Board 
on Technology. 


Certificates of Award 


Certificates of Award were granted to the 
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following retiring chairmen of Sections 
Charles E. Greeley, Washington, D. C.; 
Robert L. Johnson, San Francisco; F. James 
McCanna, Oregon; H. R. Neifert, Canton- 
Alliance-Massillon; Clifford M. Sandland, 
Southern California; Nicholas M. Trapnell, 
Virginia 


Student-Branch Councilors 


The Council approved the designation of 
Student-Branch Councilors as appointive 
officers of the Sections, one for each Student 
Branch in the area of the Section. The 
Councilor would have the following duties 


1) He will be available to the Student 
Chairman and Honorary Chairman of the 
Student Branch to aid and advise on Student- 
Branch programs and activities and to mobilize 
the resources of the Section and the Society for 
that purpose. 

(2) He will serve as the agent of the Society 
to carry to the Student Branch and explain 
Society policies particularly on promotion 
from Student Member to Junior, on the pro- 
vision for inactive status during service in the 
armed forces, and on the offerings of prizes 
and awards by the Society 


EJC Constitution 


Engineers Joint Council recently voted two 
changes in its Constitution. The ASME 
Council approved the changes which are as 
follows: Sec. 1, A national engineering society 
may become a constituent society of the Coun- 
cil upon meeting the following qualifications 

4) The corporate or voting membership shall 

be confined to individual members, (6) a 
majority of individual members shall be either 
graduates of engineering colleges of recognized 
standing or shall be licensed or registered by a 
State Board of Registration for Professional 
Engineers, (c) have a total membership of at 
least 5000 individual members of which the 
majority must meet the above requirements, 
d) receive the affirmative vote of not less 
than two thirds of the constituent societies of 
Council. Sec. 3, Member societies of EJC may 
resign from membership upon a 90-day written 
notice to the Secretary of EJC 

The first paragraph of Article V, Sec. 1 was 
amended to read as follows: 1. Executive 
Committee— There shall be an Executive Com- 
mittee consisting of the President of the Coun- 
cil as chairman, the Vice-President of the 
Council as vice-chairman, and one representa- 
tive from each of six other constituent soci- 
eties elected by Council. 

ECPD 

After discussion, it was voted to support the 
position of Engineers’ Council for Professional 
Development as the authoritative accrediting 
agency for the engineering profession and to 
require that any review of an educational proc- 
ess be made only through procedures approved 
by ECPD. 


Regional Delegates Conference 


Recommendations of the 1953 Regional 
Delegates Conference were received and it 
was voted to refer them to the committees 
concerned for report Appreciation and 
thanks were expressed to the Regional Dele- 
gates for their work 


Deaths 


The Council noted with regret the deaths of 
Walter S. Finlay, Jr., and Spencer Miller, Sr., 
in June. Both were former Council members 
The Secretary reported with regret the death, 
on May 26, 1953, of Harry W. Edwards, Office 
Manager of the Society, and the death on May 
29, of Harry R. Cobleigh of the Publications 
Department 


Appointments 


The Council approved the following ap- 
pointments 


R. C. Allen, to Nuclear Energy Application 
Committee 

A. C. Monteith to Engineers’ Council for 
Professional Development 

C. D. Albert to dedication, Thurston and 
Kimball Halls, Cornell University, June 13 

S. E. Reimel to Chamber of Commerce of 
U. S. Conference June 10. 


Executive Committee of 
Council Holds Special 
Mecting 


A special meeting of the Executive Com- 
mittee of the Council was held at the Statler 
Hotel, Los Angeles, Calif., June 30, 1953 
F. S. Blackall, jr., presided. In addition to 
Mr. Blackall there were present H. E 
Martin, E. S. Theiss, W. F. Thompson of the 
Council; J. W. Barker, chairman, Meetings 
Committee; and C. E. Davies, secretary 

Special Appropriation 

The meeting was called to consider a com- 
munication from the Metropolitan Section of 
the Woman's Auxiliary regarding a reduction 
in appropriation for the women’s events at the 
1953 Annual Meeting. After discussion, the 
President was authorized to establish an 
advisory committee to the Mectings Commit- 
tee to look into the processes followed in 
financing all social expenses at Society meet- 
The committee will consise of J. W 
Barker, chairman; H. E. Martin, Council 
representative; and S. C. Williams, Finance 
Committee. Mrs. U. A. Rothermel and Mrs 
C. M. Hickox will be advisers to the com 
mittee 

An appropriation of $250 was authorized 
for the Metropolitan Section of the Woman's 
Auxiliary. This is subject to review by the 
Finance Committee 


ings 





Coming Meetings 


Solar Energy 


te National Science Foundation an- 
nounced a grant of $6000 to the Univer- 
sity of Wisconsin, Madison, for joint support 
of a scientific conference on solar energy and 
its utilization to be held Sept. 12-14, 1953 
The conference will bring together physical 
scientists and engineers from the United States 
and abroad to assess present knowledge of 
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solar-energy utilization and to point out needed 
areas for basic research in the physical and 
engineering sciences. 

The world’s energy supply from fossil fuels, 
such as coal, oil, and natural gas, is limited 
and in some regions nonexistent. Effective 
conversion of solar energy into readily usable 
forms of heat, light, and power would solve 
the problem of diminishing fuels for an in- 
definite period. 

The conference will be concerned with other 
aspects of solar-energy utilization. The sci- 
entists will discuss such subjects as conversion 
of solar energy into other energy forms, such 
as clectricity and heat; storage of solar energy 
in various ways including chemical reactions; 
and the use of fluid-solid phase changes and 
crystal alterations as mechanisms for energy 
storing. The findings and recommendations of 
the conference will be published and given 
wide circulation among scientists and engi- 
neers 


Instrumentation 


HE eighth National Instrument conter- 

ence and show which will be held Sept. 
21-25, 1953, at the Sherman Hotel, Chicago, 
Iil., will survey the broad field of instrumenta- 
tion. Co-operating with the Instrument So- 
ciety of America in presenting the technical 
sessions are the Instruments and Measuring 
Committee of the American Institute of Elec- 
trical Engineers; the American Institute of 
Physics; the Industrial Instruments and Regu- 
lators Division of The American Society of 
Mechanical Engineers; the Professional Group 
on Instrumentation of the Institute of Radio 
Engineers; and the Scientific Apparatus Mak- 
ers’ Association. 

The second Analytical Instrument Clinic will 
be held during the conference. The clinic, 
which will consist of a lecture and demonstra- 
tion course on complex analytical instruments, 
will appeal particularly to technicians, chem- 
ists, physicists, and engineers. Electronic, 
optical, and mechanical-design features will be 
covered as well as details of application 

The program and registration forms for the 
clinic may be obtained by writing to Dr. 
Axel H. Peterson, Mellon Institute, 4400 
Fifth Avenue, Pittsburgh 13, Pa. 


Electronics 


HE ninth annual National Electronics 
Conference will convene Sept. 28-30, 
1953, at the Sherman Hotel, Chicago, III 
The technical program offers 99 papers cover- 
ing a broad field of electronic research, de- 
velopment, and industrial application and is 
supplemented by over 140 exhibits by manu- 
facturers foremost in the electronics field 
The conference is sponsored by the American 
Institute of Electrical Engineers, Illinois Insti- 
tute of Technology, Institute of Radio Engi- 
neers, Northwestern University, University of 
IHinois with Purdue University, University 
of Wisconsin, the Radio-Television Manufac- 
turers Association, and the Society of Motion 
Picture and Television Engineers participating 
Advance registration may be made by writ- 
ing to National Electronics Conference, Inc., 
Karl Kramer, Executive Secretary, 852 East 
83rd Street, Chicago 19, Ill 





Material Handling 


HE second in a series of “Traveling Clin- 

ics’ on material handling scheduled for 
1953 by The Material Handling Institute will 
convene October 2 at the Sheraton-Plaza 
Hotel, Boston, Mass. 

The purpose of the Traveling Clinics is to 
develop among users a better understanding of 
the correct application of material-handling 
equipment to industry's pressing problems. 

The Boston clinic will be an all-day meeting, 
divided into five separate panel discussions, 
meeting concurrently, according to general 
types of problems presented such as receiving 
and shipping problems and multistoried-build- 
ing problems. Each panel will have a special- 
ist in each general type of material-handling 
activity. For example, one specialist on each 
panel will be prepared to advise on the proper 
use of industrial gasoline and electric trucks, 
powered hand trucks, storage batteries, and 
accessories. Another will discuss overhead 
and monorail cranes and hoists. Others will 
cover conveyers; floor and hand trucks, wheel, 
and caster equipment; and pallets, steel wire, 
and strapping. Each discussion group will be 
led by a moderator. 

The first clinic met in New York, N. Y., 
on June 10, 1953. The Boston clinic is the 
second. Other clinics are being planned for 
major industrial centers of the country. 


Water Supply and Sanitation 


HE Bureau of Yards and Docks of the De- 

partment of the Navy is sponsoring an 
Advanced Base Water Supply and Sanitation 
Symposium to be held Oct. 7-9, 1953, at the 
U. S. Naval Civil Engineering Research and 
Evaluation Laboratory, Port Hueneme, Calif. 
The purpose of the symposium is to bring to- 
gether military personnel, scientists, and prac- 
ticing engineers to explore .and discuss the 
requirements, problems, and current and future 
developments of water supply and how it 1s 
affected by related field sanitation. All dis- 
cussions will be directed toward the develop- 
ment of new equipment and practices that 
might assure a safe water supply and simplify 
logistics and field operations for military per- 
sonnel in forward areas. 

General topics scheduled for discussion in- 
clude: The military problem, desalting of sea 
water, water purification, sanitation, polar 
and arid water supply, and future trends and 
possibilities. In planning the discussion 
emphasis has been placed upon theories, spe- 
cial requirements, and unique solutions that 
are adaptable to military operations. 

Anyone desiring to attend the symposium 
should write the Officer in Charge, U. S. Naval 
Civil Engineering Research and Evaluation 
Laboratory, Port Hueneme, Calif. 


What’s Engineering? 


N increasing interest in enginecring, 
A shown by high-school students in recent 
months, has led to publication of a new book- 
let ‘‘What's Engineering?’’ about the pro- 
fession by Stevens Institute of Technology, 
Hoboken, N. J. Designed to answer ques- 
tions about the work engineers do, the 16- 
page publication also discusses the scholastic 





MECHANICAL ENGINEERING 


attainments and special aptitudes which indi- 
cate whether a student should seck admission 
to an engineering college. 

The first part of the booklet deals sepa- 
rately with engineering research, design, de- 
velopment, and production. Later, in con- 
sidering the engineer's future, it points our 
that today one engineer is needed for every 
fifty industrial workers, against one engineer 
for 300 workers in 1890 and that there promises 
to be a greater need for engineers in industry. 

Along the same line, it states that only halt 
the engineering graduates of the past 25 years 
are still on purely technical assignments 
The remainder either have moved into execu- 
tive or managerial positions or have entered a 
variety of businesses or professions, ranging 
from banking and law to farming. 

Young men are cautioned against going 
into engineering, despite the promise it seems 
to hold, unless they show ability in high- 
school mathematics and science. Regarding 
aptitudes, they are told that a boy who hap- 
pens to be handy with tools is not necessarily 
cut out for an engineering career. In order to 
become an engineer, he must ‘‘have the ca- 
pacity to learn how to design or even improve 
the radio or motor he enjoys repairing."’ 
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Giannini Memorial Fund 


‘tn establishment of a Mario C. Giannini 
_ Memorial Fund in honor of the late assist- 
ant dean of New York University’s college ot 
engineering was announced May 29, 1953, by 
Thorndike Saville, dean of the College. 

The principal of the fund was contributed 
by Professor Giannini’s friends and colleagues. 
The income from the fund will be used to pro- 
vide an annual award to a mechanical-engi- 
neering graduate of the Evening Division of the 
college of engineering who, in his undergradu- 
ate career, has demonstrated ‘‘outstanding 
promise of usefulness in his profession.’ 


Mathematical Sciences 


HE Institute of Mathematical Sciences 

has been established by New York Uni- 
versity as a center for mathematical research 
closely integrated with advanced training. 
Graduate courses will be given under the 
auspices of the Graduate School, but the ac- 
tivities of the Institute will not be restricted 
by departmental lines. 

The Institute aims at co-operation with 
other academic institutions and research e¢s- 
tablishments in the New York region. Its 
objective is to improve opportunities for 
mathematical research and training and to 
help attain a sound balance between “‘abstract’’ 
and “‘applied’’ aspects of mathematical en- 
deavor. 

Various groups will be combined to form 
the Institute. The division of mathematics 
and mechanics is primarily concerned with 
basic research in all fields of mathematics 
ranging from numerical analysis and mathe- 
matical physics to number theory. Another 
division is centered around research in electro- 
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magnetic theory, and a third will operate a 
Univac computing machine under contract 
with the Atomic Energy Commission and 
study the practical aspects of numerical analy- 
sis. Expansion in the fields of mathematical 
physics, statistics, probability, and related 
fields is planned. 

The Institute issues a quarterly journal, 
Communications on Pure and Applied Mathe- 
matics, of which five volumes have already 
appeared. This journal primarily publishes 
Papers originating at the Institute, but occa- 
sionally papers are solicited from other au- 
thors. 


Industrial and Traffic-Accident 
Prevention 


HE fall term evening program in indus- 

trial and traffic-accident-prevention train- 
ing offered by the Center for Safety Education, 
New York University, begins September 21, 
1953. The present curriculum makes it pos- 
sible for students enrolled for a full program of 
eleven courses to fulfill requirements for a Cer- 
tificate in Industrial Safety, or a Certificate in 
Traffic Safety. Students may also elect courses 
in fields of special interest. 

Information about these courses and activi- 
ties may be secured by writing the Center for 
Safety Education, New York University, Wash- 
ington Square, New York 3, N. Y. 


Dynamic Equipment Policy 


NATIONAL center to conduct educa- 

tion and research in the methods of in- 
dustrial-equipment acquisition and replace- 
ment will be established this fall in the de- 
partment of business and economics at IlIli- 
nois Institute of Technology, sponsored by 
the Machinery and Allied Products Institute 
and Illinois Institute of Technology. 

The center is to be known as the National 
Center of Education and Research in Dy- 
namic Equipment Policy. 

The center will have two basic objectives 
1) The wide dissemination of information as 
to enlightened equipment policy; and (2 
Sustained study of improved techniques and 
continued analysis of the problems and prac- 
tices of business in this field 


Nuclear Engineering 


EGREES in nuclear engineering will be 

granted at Kansas State College begin- 
ning with the coming college term. The 
college conferred with Atomic Energy Com- 
mission representatives before submitting the 
new curriculum to the Regents for approval. 
The AEC has had to train the usual type of 
engineering graduates to work with the Com- 
mission and its subcontractors. 

The nuclear-engineering curriculum com- 
bines fundamentals of atomic-energy and radio- 
tracer techniques with basic engineering 
courses in mechanics, unit operations, ther- 
modynamics, and design 

In the curriculum students will also study 
problems in control, heat transfer, materials 
of construction, waste disposal, and safety, 
and other problems met in developing atomic 


energy. 
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Management Seminars 


Mon than 2000 business executives from 
all parts of the country are expected to 
participate in the 20-week fall program of 
Management seminars announced by the 
American Management Association 

From August 10, 1953, through January 27, 
1954, the association will sponsor some 130 
educational seminars dealing with 86 specific 
management problems, compared with 85 
seminars on 52 subjects in the corresponding 
period last year. Most of the meetings will 
be held at A.M.A.’s Management Center in 
New York, N. Y.; others will be at the Palmer 
House in Chicago, IIl., and at the Hotel Statler 
in Detroit, Mich 

These seminars are part of A.M.A.'s over-all 
program of management education, which 
also includes a dozen large conferences cach 
year: a five-week course in the basic prin- 
ciples, skills, and tools of managenient; a 
research and information service; a continuing 
survey of executive compensation; and a 
number of publications. Nearly 25,000 execu- 
tives participated in one or more of these ac- 
tivities during the past fiscal year. 

Two types of seminar are scheduled for this 
fall. Workshop seminars, discussion groups 
for exchange of information and experience; 
and orientation seminars, for instruction, 
Practice, or review in a particular manage- 
ment subject 

Additional information and copies of the 
seminar announcement may be obtained by 
writing Seminar Registrar, American Manage- 
ment Association, 330 West 42nd Street, New 
York 36, N. Y. 


Cathodic Protection 


HAT is believed to be the first short 

course on cathodic protection offered 
by an American university will be given Oct. 
12-16, 1953, at University of Illinois, Urbana. 
The National Association of Corrosion Engi- 
neers is co-operating with the university in 
presenting the course. Prof. Ray Wainwright 
of the university's clectrical-engineering staff 
is co-ordinator. 

The sessions will cover practical information 
useful to operating and engineering personnel 
A college degree is not a prerequisite for regis- 
tration, which is limited to $0 persons. Reg- 
istration information may be obtained from 
Prof. R. K. Newton, 713'/2 South Wright St., 
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Champaign, Ill. Cost of the 5-day course is 
$47.50, payable to the university. 


Scholarship Offered to Women 


A scholarship for a year's graduate 
study in engineering with special empha- 
sis on aeronautics has been announced by 
Zonta International, an organization of women 
executives. Applications for the grant, which 
is called the Amelia Earhart Graduate Scholar- 
ship for Women, should be filed with Zonta 
International, care of Miss J. Winifred Hughes, 
Syracuse University, Syracuse 10, N. Y., by 
March 1, 1954 


NSF Establishes Scientific 
Translations Center at 
Library of Congress 
A‘ ENTER for holding and photoduplicat- 


ing foreign scientific translations has been 
established by the National Science Founda- 
tion in the Science Division of the Library of 
Congress, Partial support for the project has 
been contributed by the U. S. Atomic Energy 
Commission. Establishment of the transla- 
tions center is part of a Foundation program to 
assist American scientists in keeping informed 
about current scientific progress in other 
countries 

Scientific translations will be collected from 
many sources, including Government agencies, 
scientific societies, industrial laboratories, and 
universities. Initially, the center will put 
major emphasis upon translations from Rus- 
sian scientific journals, although it is hoped 
eventually to add material from other lan- 
guages for more comprehensive coverage of the 
world’s scientific literature. Monthly lists of 
translations newly received will be issued by 
the Library of Congress. The monthly listings 
will include notices of translations that are 
available by direct purchase from commercial 
and other translating services, but the center 
will not supply photocopies of such material. 

The price list established by the center for 
copies of translations is as follows: Photostats 
or enlarged microprints: 1 to 10 pages, $1.25; 
11 to 15 pages, $1.75. Microfilms: 1 to 50 
pages, $1. 

Inquiries about the new service should be 
addressed to the Scientific Translations Center, 
Science Division, Library of Congress, Wash- 
ington 25, D.C. 





Candidates for Membership 


THE application of each of the candidates listed 
below is to be voted on after Sept. 25, 1953, 
provided no objection thereto is made before 
that date and provided satisfactory replies have 
been received from the required number of refer- 
ences. Any member who has either comments or 
objections should write to the secretary of The 
American Society of Mechanical Engineers im 
mediately. 


KEY TO ABBREVIATIONS 


Re-election; Rt Reinstatement; Rt & 
Reinstatement and Transfer to Member 


NEW APPLICATIONS 
For Member, Associate, or Junior 


Apams, Cart J 
Avucotn, THropore A, IR 


Saginaw, Mich 
New Orleans 


and Transfer in the ASME 


Avers, Emory D., South Charleston, W. Va, 
Battery, Bruce M_., Carlisle, Mass 

BaLvLou, GeorGce R., Rochester, N. Y¥ 

Bartas, Jacow G., Newark, N 

Batcuetter, Rov W., Los Angeles, Calif 
Bennett, J. Doucias, Grosse Pointe Park, Mich 
Bisnorp, Joun F., Los Angeles, Calif 
Borcuarpr, BenjaMin, Los Angeles, Calif 
BRENNAN, Josern F., San Francisco, Calif 
Brown, WititiaM T., Oak Ridge, Tenn 
Burt, Hexsert P., Djakarta, Indonesia 
Capper, Rosert W., Bay City, Mich 
Capps, Frank R., Jacksonville, Fla 
CAVANAUGH, RiIcHaRD D., Watertown 
Cuao, Hsien Sut, Houston, Texas 
Cuapiin, Water R., Darien, Conn 
Cremer, Joun G., Je., Havertown, Pa 
Crowe, Tuomas A., Glasgow, Scotland 
DARLINGTON, Sternen P., New York, N. Y. 


Mass 
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De Konine, Francis P., Atlanta, Ga 
Dennis, Prev S., Oak Ridge, Tenn 
Devutscu, ALEXANDER T., Cincinnati, Ohio 
De Voce, Cuarces S., Wichita, Kans 
Dunstonse, Emexson C., Wellsville, N. Y 
Evuine, Gustar E., Stockholm, Sweden 
E..iorr, Voreas A., Schenectady, N. Y 
EMANUELE, ANTHONY J., Newark, N. J 
Evans, RICHARD, Mexico, D.F., Mex 
KK v¥KMAN, FerNnanp, Valley Stream, N. Y 
F AHLAND, FRANK, Omaha, Neb 
Fernanno, Micnart D., Colombo, Ceylon 
Fisuer, NorMan R , Sacramento, Calif 
Fiovp, Horace G., Havelock, N. C 
Fox, Ciirrorp S., Flushing, N. Y¥ 
Frey, Max, Ashland, Ohio 
Govrrey, Cecit, Amberley, Sussex, England 
Green, Leumas W., Jx., Jacksonville, Fla 
Haas, James P., Newtown, Pa 
Haney, Leonarp J., New Hartford, N. Y¥ 
Hag, Nayar U., Karachi, Pakistan 
Hargnisnu, James R., York, Pa 
HARRINGTON, James P., Wilmington, Del 
Hepeicn, Orro H., Pasadena, Calif 
HexemMann, Groroe, New York, N.Y 
Hossins, Ernest F., Philadelphia, Pa 
Ho-psroox, Rosstrer, Hanover Center, Mess 
Hype, Pau E., Vancouver, Wash 
Jones, Donato W., Chattanooga, Tenn 
Kinster, Martin R., Los Angeles, Calif 
Kosmar, Kipar N., Washington, Ve ¢ 
Lampert, Warter O., New York, 
Lanmon, C. P., 2np, Houston Texas 
Lockey, WitttiaM R., Detroit, Mich 
Loven, Eomunp A., Prescott, Ariz 
Lomas«, Samus., New York, N.Y 
Lowe.., Eucens A., Peoria, Ill 
Lunsrorp, Georoce W., Freeport, Texas 
Mann, Josern E., Oak Ridge, Tenn 
Mann, Louis B., Lafayette, La 
MARINO-CERRATO, VINCENZO, 
Italy 
Massen, ARMAND, Staten Island, N. Y 
Maurz, Ferpinanp F., San Francisco, Calif 
McBrian, Ray, Denver, Colo 
Mravows, Rosconr, Jax, Warwick, Va 
Morano, Raren E., Jr., Oak Ridge, Tenn 
Neerxen, Ricwarp F., Los sage s, Calif 
NwiL, Donato R., Short Hills, 
NICKELSON, THomas Ss .. Betta, Mich 
() Brien, Pau Los Alamos, Mex 
() CONNOR, oe EK sMighioed Park, Mich 
() Donnett, Evoene L., Pittsburgh, Pa 
Peterson, Joun W., Jr., Drexel Hill, Pa. 
Pye, Arcutpatp C., Oakland, Calif 
Karre.yea, ExpmMan W., Milltown, N. J 
Reap, Sanrorp V., Plainfield, N 
Keistnour, ROWLAND H., Baltimore, Md 
Rowatns, James C., Kansas City, Mo 
Roy, Taeprorp A., Sre., Augusta, Ga 
Sariur, Irvine, Pasadena, Calif 
Saxo, Fumio F., Chicago, Ill 
SALimpennc, Russect, Canton, Ohio 
Screreris, Dennis, Jersey City, N. J 
Sempar, Cuestrer R., Pittsburgh, Pa 
Stevens, Wirttam E., Essexville, Mich 
STUsBLEFIELD, Ropert L., Oyster Point, Va 
Sutoway, Naomi S., Lombard, Ill 
SweermMan, Wititam E., Cranford, N. J 
Tarver, Cuarces E., Seattle, Wash 
lunetauct, Wuttam E., Montreal, P. Q., Can 
Vannan, Witttam E., Foxboro, Mass 
Votcnman, Eenest A., Verona, N. J 
Warre, Davin P., Lynn, Mass 
Wacker, James D., Winnetka, Ill 
Watton, Cuesrer L., Jr., Alliance, Ohio 


Pompei, Napoli, 


Wetoner, Cuarces K., Beirut, Lebanese Re 
public 
Wenoer, Tuomas D., Muscatine, lowa 


, Roselle N. J 
Richmond, Va 


Wescoar, James L 

Wuatiey, WILLtAM } 
CHANGE IN GRADING 

Transfers to Members and Associate 

Base, Vicror L., Fairport Harbor, Ohio 

Betprcos, Nicnoias A., McKeesport, Pa 

Beroetaon, Opvarp M., 4 ee N. H 

Bowen, Joun T., New York, vy 

Braprorp, Ava N., Penn Vea N. ¥ 

Crark, Acpert G., Ballston Lake, N. Y 

Dieter, Faeeperic« A., Louisville, Ky 

Eaton, Georoes C., Boston, Mass 

Frank, Watrace E., Kintnersville, Pa 

Gross, Acsert, Long Island City, N. Y 

Henoricxson, Ropert L., Scotia, N.Y 

Hortanper, Leo A., Jr., Louisville, Ky 

JANDRISEVITS, Peter, Metuchen, N. J 

Jupson, Cuarues J., Seattle, Wash. 

Cine, Karte C., Evans City, Pa 

Lonse., Prev A., Milwaukee, Wis 

Newe., Stoney W., Oakland Calif 

Pautsen, Eowt L., Snyder, N 

Ssiru, Marton L., Columbus, Ohio 

STANTON, ArtHur H., South Branch, N. J 

Surron, Georor P., Downey, Calif 

Tarr, Levi L., Bartlesville, Okla 

Tuvuerine, Georoe L., State College, Pa 

Witts0n, Donatpo J., New York, N. Y 

Wyatt, Harotp W., Cincinnati, Ohio 

Transfers from Student Member to Junior 40 
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Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies Personnel Service, 
Inc., in co-operation with the national societies of Civil, Electrical, Mechanical, and Mining 


and Metallurgical Engineers. 
and is operated on a nonprofit basis. 


This Service is available to all engineers, members or not, 
In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a result of an 
advertisement, to pay a placement fee in accordance with the rates as listed by the Service. 
These rates have been established in order to maintain an efficient nonprofit personnel service 


and are available upon request. 
notices appear in these columns. 
and mail to the New York office. 


This also applies to registrant members whose availabiht 
ope ply by letter, addressed to the key number indicated, 
When making application for a position include six cents 


in stamps for forwarding application to the employer and for returning when necessary. 
A weekly bulletin of engineering positions open is available at a subscription of $3.50 per 


quarter or $12 per annum for members, 


$4.50 per quarter for nonmembers, 


payable in 


advance. 


New York Chicago 


8 West 40th Street 


Men Available! 


Mechanical Engineer, 33 years’ experience in 
medium and heavy industry Served five years 
apprenticeship. Has had 19 years’ executive 
five years’ administrative, and four years’ design 


experience. Excellent health. Seeks manage 
ment or design-executive position Will relocate 
Me-991 


Development Engineer and Designer, 4%, ex 
cellent background, 23 years’ of diversified ex 
perience in design, material handling, and heavy 
machinery, special problems, ceramic machinery, 
etc. Seeks permanent position. Prefers West 
Coast, but no limitation Available after 30 
days’ notice Me-992 


Administrative Engineer, 36; BME; PE, N.Y 
Plant and process design, construction, mainte 
nance; experienced both chemical and process 
industries. Plant-site selection, investigations, 
reports for top management Desires permanent 


location, family Me-993 
Sales Engineer, 28. single. BME, Georgia 
lech Submarine officer, three years; examiner 


U.S. Patent Office, three years. Registered Pat 
ent Agent. Licensed Marine Engineer (steam and 
diesel). Available Oct. 1, 1953. No preference 
to location Me-994-537-D-10 


Mechanical Engineer, 31, BSME, married 
Five and a half years’ plant-engineering experience 
in mechanized cast-iron foundry and machine 
shop Desires managerial or production-engi 
neering position Me-v95 


Engineer, 29, married, veteran, BSME, mas 
ter's in business administration; six years’ 
mechanical-engineering experience. Desires per 
manent position in engineering and/or industrial 
management Prefers Philadelphia, Pa., or 
New York City areas. Me-096 


Mechanica! Engineer, 25, master’s in business 
administration, two and a half years’ diversified 
project experience including investigation and 
installation of new processes and equipment 
Prefers position in evaluating plant expansions 
and capital expenditures, economic analysis, and 
supervision of installation. Me-997 


Mechanical Engineer, 24, BME, married; one 
vear experience in time study Desires position 
in production engineering with progressive con 
cern offering opportunity for advancement into 


industrial management Prefers New York 
metropolitan area Me-998 
Mechanical Engineer, 34, BSME, single 


Background in district sales service, new product 
promotion, technical reports, training schools on 
internal-combustion engines. Other experience 
well diversified. Desires responsible position 
Immediate availability. Me-999. 


Mechanical or Plant Engineer, 53, registered 
mechanical engineer, married Twenty-nine 
years’ experience in design and building of special 
production equipment; tool engineering; bulk 
material handling, processing, and storage; plant 
layout and maintenance; construction super- 
vision. Available after September, 1953. Pre 
fers southwestern area of U.S. Me-1-536-D-9 


Executive Engineer, 43, married, able adminis 
trator, 20 years’ experience manufacturing heavy 
chemicals, petrochemicals, plastics, and deter 


1 All men listed hold some form of ASME 
membership. 


& 
84 East Randolph Street 


San Francisco 
57 Post Street 


Detroit 
100 Farnsworth Ave 


gents. A cost-conscious chemical and mechanical 
engineer with doctor of engineering science de 
gree. Available in four weeks. Prefers Pacific 
Coast. Me-2-496-D-67 


Sales Engineer, 31, married, registered me 
chanical engineer in Pennsylvania; eight years’ 
experience selling switchgear and electrical dis 
tribution equipment Desires position with fac 
tory representative or agent on commission basis 
Me-3 


Positions Available 


Mechanical Engineer, design engineering ex 
perience in machinery fields, for design work 
customer contact, and sales engineering (a) in the 
field of die casting; (5) in the field of nonferrous 
extrusion. Upstate New York Y-S8864 


Machine-Shop Foreman to supervise machine 
shop and plant maintenance Should have 
knowledge of precision die work as company 
manufactures machines for special purposes 
$6500-$8320 Northern N. J Y-888: 


Industrial Engineer for company manufactur 
ing men’s shirts. Must be top-notch man and be 
well versed in time studies, motion study, piece 
rates, layouts, methods, analysis, etc. Must 
have had experience in men’s sport shirts. $10, 
000, depending on applicant. South. Y-8902 


Engineers. (a) Industrial engineer for staff 
position with management firm specializing in 
foundry and machine-shop practices. Considera 
ble traveling. $10,000. (6) Time-study engi 
neer for staff position with above firm. $5200 
$6500. Headquarters, New York, N. Y. Y 
8906. 


Senior Methods Analyst, 30-40. mechanical or 
industrial degree, about five to ten years’ ex 
perience, for duties involving office methods, im 
provement, cost-reduction survey and installa 
tion, formulate standardization program. Some 
traveling. $8500-$10,000. New York, N.sY 
Y-8912 


Power Engineer, 25-30, degree in mechanical 
or electrical engineering, up to five years’ ex 
perience, to work in plant power-engineering 
group. Duties include operation of equipment 
design of power facilities, and conservation of 
utilities, for chemical company. Salary open 
Mid-Atlantic State. Y-8918 


Mechanical Engineer, young, graduate, and 
eligible for registration in a few years. About 
two to four years’ experience minimum desired 
on industrial building construction. Must be able 
to take on most of the engineering problems con 
nected with industrial building work, including 
miscellaneous, mechanical, and structural prob 
lems encountered in designing of buildings and 
building services. About $5200. Prefer resident 
of Philadelphia, Pa., area. Y-8919 


Master Mechanic or Chief Tooling Engineer, 
40-55, broad mechanical background in mass 
production of low-cost, precision, electromechani 
cal products. Must understand design of blank 
ing and draw dies, tooling of precision boring 
machines, cutting and form tools, jigs, and fix 
tures, etc. Will be responsible for tool design, 
too] engineering, purchase of tools, machinery and 
equipment procurement, design of special 
machinery, product process layout,etc. $12,000 
$15,000. Upstate New York. Y-8922 
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Engineers. (a) Chief mechanical engineer, 
several years’ supervisory experience in mechan- 
ical design in electronics or a closely associated 
industry. Mechanical or equivalent experience 
required, ger” at least ten years’ experience. 
Up to $11,000. ) Senior mechanical engineer, 
mechanical degree or equivalent experience, and 
at least five years’ design work in electronics or 
closely associated industry. Up to $9500. Up- 
state New York. Y-8959 


Chief Plant Engineer, preferably under 45, to 
take complete charge of all maintenance and 
operation of three boiler plants, turbogenerator 

lant sewerage-treatment plant, by supply for 
jf processing plant. $8000-$10,000 in U. S. 
currency; company furnishes eae utilities, and 
automobile free, plus cost of living bonus of $400 a 
month. Philippines. F-80981 


Mechanical Designers familiar with ASME 
Unfired Pressure Vessel Codes. Any experience 
with concerns such as Foster Wheeler Corp. and 
The Babcock & Wilcox Co. desirable. Four 
months out of town in vicinity of Buffalo. Later 
will be located at main office in Newark, N. J. 
$6000-$7500, plus per diem and transportation 
while away from company headquarters. Y- 
8092. 


Mechanical Engineer, 30-40, to supervise de- 
sign and product development covering (a) valves, 
gears, and pneumatic equipment; (6) hydraulic 
equipment and fluid flowmeters. $8000-$12,000. 
Pa. Y-9002 


Senior Mechanical Engineers, at least eight 
years’ experience in the mechanical-engineering 
field, including design drafting, testing and evalua- 
tion, report writing, manufacturing liaison, 
mathematical analysis, and project-supervision 
efforts. Should have BSME degree or equivalent 
in academic studies. Must be capable of produc- 
ing design layouts, making proper selections of 
materials, and performing necessary stress calcu- 
lations. Work includes the development and 
design of electromechanical oqwinmest in the 
instrumentation field. Mass. . 


Industrial Engineer or Mechanical Engineer, 


recent graduate, for company manufacturing 
leather goods, Salary open, depending on 
qualifications. Must be draft exempt. New 
York, N. ¥. Y¥-9010. 


Mechanical or Aeronautical Engineer, 35-40, 
PhD, to head up mechanical-engineering and re- 
search department. Prefer industrial rather than 
academic experience as work will be industrial re- 
search. Will handle administrative duties for 
research projects in mechanical and aeronautical 


fields. No teaching work involved and position 
will carry professorshi her’ as the school. 
$10,000-$11,000. Sout V-9011 


Chief Engineer, 42 47, mechanical graduate, 
at least ten years’ design, development, and 
product-engineering experience covering machin- 
ery and equipment for printi paper- promt, 
and pacheeus industry. $12, 000" $15,000. N. 
y-90 

Chief Engineer, mechanical graduate, at least 
five years’ experience designing centrifugal pumps. 
Will supervise engineering departmert, of seven 
people, on design of centrifugal pumps up to 10 
inches. $8500. Iowa. C-1127. 

Piping Designer, 27-50, at least six years’ ex- 
perience in piping-layout ‘design for refineries or 
process plants. Will design piping layouts for 

$6000-$6600. 


refineries. Moving expenses paid. 
Calif. C-1143, 
Engineers. (a) Project engineer, 30-55, at 


least five years’ experience in 2-cycle engine de- 
velopment or design of diesels. Knowledge of 
blower-type engines. Will head up project de- 
veloping 2-cycle blower-type engines for a manu- 


facturer. $8500-$10,000. Company will nego- 
tiate fee. (6) Designer, up to 55, at least five 
years’ experience in diese! or engine design. 


Knowledge of blower-type engines. Will super- 
vise squad designing 2-cycle blower-type engines 
for a manufacturer. )}0-$7200, plus overtime. 
Company will negotiate placement fee. Mich. 
C-1148 


Engineers. (a) Chief engineer, up to 45, at 
least five years’ experience in concrete or asphalt- 
equipment design or development. Will super- 
vise and direct design and development-plant 
engineering and entire engineering program in a 
small town, for a manufacturer of concrete equip- 
ment. Upto$15,000. (5) Designer, up to 40, at 
least two years’ experience in design of special 
machinery and preferably in road equipment. 
Knowledge of concrete helpful. Will design con- 
crete and asphalt equipment for a manufacturer of 
concrete equipment. Up to $9000. Employer 
will pay placement fees. New York State. C- 
1171. 


Chief Manufacturing Engineer, 32-38, at least 
five years’ experience in manufacturing small 


precision products. Knowledge of production 
equipment. Will be responsible for complete 
industrial-engineering program and tooling ac 
tivities, for a manufacturer of precision parts. 
$8000. Company will negotiate placement fee 
I. C-1189. 


Engineers. (a) Welding engineer, up to 55, 
extensive knowledge of spot and resistance weld- 
ing on sheet metal. Duties include processing 
and determining most economical methods in 
welded assemblies on sheet metal, some stain- 
less steel, and other metals for manufacturer of 
major appliances. $6000-$8400. (6) Oil hy- 
draulics engineer, mechanical preferred, up to 55, 
at least three years’ experience in maintenance 
and installation of industrial-hydraulic oil sys- 
tems. Will supervise upkeep and maintenance 
of entire hydraulic systems. Will also purchase 
new equipment as needed and supervise its in- 
stallation for a manufacturer of major appliances. 
$6000-$7200. I. C-1192. 





Obituaries 


Otto Holm Anderson (1885-1953) 

Ortro H. Anperson, president, National Steel 
Car Corp., Ltd., Hamilton, Ont., Can., who rose 
to be one Canada's outstanding engineers in 
the railroad-car manufacturing industry, died 
June 28, 1953. Born, Horten, Norway, April 25, 

885. Parents, Nils and Louise (Holm) Ander- 
son. Education, ME, Horten Technical College, 
1904. Married Mabel Nielsen, 1916. Mem. 
ASME, 1923. Served the Society as a member, 
Executive Committee, Ontario Section, 1939- 
1941. Survived by wife and daughter, Dr. 
Irene Miale of Rochester, N. Y. 


Edward Payson Bullard (1872-1953) 

Epwarp P. Butiarp, chairman emeritus, 
board of directors, Bullard Machine Tool Co., 
Fmeepert. Conn., died June 26, 1953. Born, 
Columbus, Ohio, July 10, 1872. Parents, Edward 
P. and Alice M. (Camp) Bullard. Education, 
qpateste, Williston Seminary, 1891; attended 

mherst College, 1891-1892. Married Mary E. 
Deacon, 1897. Mem. ASME, 1913; Fellow 
ASME, 1948. He obtained more than 60 patents 
on devices used in the machine-tool industry. 
In 1920 he received the Howard N. Potts Gold 
Medal of The Franklin Institute of Pennsylvania 
for the development of an automatic machine 
tool called the Mult-Au-Matic. He received The 
American Society of Mechanical Engineers Medal 
in 1937 for outstanding leadership in the develop- 
ment of eaten tere machine tools; and in 1941, 
he received the NAM citation for Modern Pio- 
neerin More than 40 years ago, with the assist- 
ance of E. H. Havens, of Bridgeport, and others, 
he set up a school in ey for free industrial 
education, now called the Bullard-Havens Tech- 
nical School. Survived by a son, E. P. Bullard, 
3rd; an adopted son, David Bullard; two 
daughters, Mrs. Thomas hein 2 - Miss Alice 
Bullard; and a brother, Joseph W. C. Bullard. 


Clifford Francis Colomb (1897-1953?) 

Currorp F. Cotoms, sales engineer, Truscon 
Steel Division, Republic Steel Corp., New Or- 
leans. La., died several months ago aeeerting to 4 
report recently received by the Society. orn, 
New Orleans, La., May 6, 1897. Parents, Fred- 
reck J. and Heléne (Desmere) Colomb. Educa- 
tion, BS(ME), Louisiana State University, 1919. 
Married Ruth Railey, 1923; daughter, Ruth 
Rose. Mem. ASME, 1941, 


Loyd Paine DuMond (1885-1953) 

Lorpv P. DuMonp, retired executive vice- 
president and member of the board, W. R. Roach 
& Co., now owned by Stokely Foods, Inc., Croa- 
we, Mich., died May 12, 1953. Born, Arcade, 


Jan. 8, 1885. Parents, William F. and 
Ella G. (Paine) DuMond. Education, high- 
school graduate; attended Mechanics Institute. 
Marri Edith Kitchen, 1912. Assoc. ASME 


1938. Active in civic affairs, he served three 
terms as Mayor of Croswell, Mich. Survived by 
wife; ason, Brian V. DuMond, Unadilla, N. Y.; 
a sister, Neva; a nephew, Edward Bernard, 
Grand Rapids, Mich.; and five grandchildren. 


Walter Stevenson Finlay, Jr. (1882-1953) 

Warrer 8. Finuay, Jr., executive vice-presi- 
dent and director, J. G. White Engineering Corp. 
New York, . died June 17, 1953. Born 
Hoboken, N. J., Aug. 18, 1882. Parents, Walter 
8S. and Amy G. (Ketcham) Finlay. Education, 
ME, Cornell University, Married Jean 
Falconer Perkins, 1911 (deceased). Mem. 
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ASME, 1916; Fellow ASME, 1936. He served 
the Society as chairman, Metropolitan Section; 
Manager, 1922; and vice-president, 1922-1924; 
Committee on Development, 1938; War Pro- 


duction Committee, 1943-1945. He was a Fellow 
AIEE; member, The Engineering Foundation; 
United Engineering Society; American Engineer- 
ing Council; and many others. Author of several! 
technical papers on power stations, construction, 
and operation published in scientific and profes- 
sional journals. While with the J. G. White 
Corp. he directed engineering and consulting proj- 
ects in Iran, China, Formosa, and Indonesia 
He was a consultant to the United States Atomic 
Energy Commission. Survived by a daughter, 

ohn N. Tracy, Glen Cove, L. I.; and three 
sons, Walter S., 3rd, Louisville, Ky.; Henry P 
i. rn F., both of New Rochelle and New York, 


Stephen Waldo Jessop (1898 1953?) 


Srepnen W. Jessop, chief estimator, Jervis B 
Webb Co., Detroit, Mich., died some time ago 
according to a report recently received by the 
Society. Born, ata Mich., Feb. 11, 1898 
Education, BS(CE), University of Texas, 1921 
Mem. ASME, 1950." Author of several papers on 
horsepower for overhead chain conveyers. 


Spencer Ainsworth Jones (1890-1953) 

Spencer A. Jones, consultant on marketing of 
engineering products, Palo Alto, Calif., died 
June 2, 1953. Born, Belleville, N. J., May 19, 
1890. Parents, Charles G. and Maude (Ains- 
worth) Jones. Education, 3 years, Princeton 
University; 1 year, Case School of Applied 
. Married Helen Summer, 1914 (died 
children, Lieut. William B. Jones, Ist, 
in action, USAF, 1944); Richard C 

argaret H. (Mrs. D. K.) Sick; Capt. Spencer A 
ones, Jr. Married 2nd, Ruth Carlberg, 1939; 
children, Carlberg and William B. Jones, 2nd 
Mem. ASME, 1944. 


Henry Bartels Lange (1885-1953) 
Henry B. Lanae, partner, Henry B. Lange & 


Co., industrial and marketing engineers, Los 
Angeles, Calif., died June 5, 1953. Parents, 
John D. and Alvina (Bartels) Lange. Education 

E, Stevens Institute of Technology, 1907 
Married Edna C. Johnson; children, Edna J 
and J. Conradi. Mem. ASME, 1930. Survived 
by wife, a daughter, Edna (Mrs. W. W. Price, 


3.) and two grandchildren, Westcott W. Price, 
8rd, and Lorinda L. Price. 


Oscar Adolph Leutwiler (1877-1953) 
Oscar A. LEUTWILER, professor emeritus, 
head of mechanical- -engineering department from 
1934 to 1945, University of Ilinois, Urbana, died 
in Batesville, Ark., May 31, 1953. Born, High- 
land, Ill, Feb. 16. 1877. Parents, Adolph and 
Selina (Seeger) Leutwiler. Education, BS(ME), 


University of Illinois, 1899; ME, 1900. arried 
Elsie V. aeser, 1901; children, Lester G., 
Kathryn E. He was the author of several text- 


books on machines and power-plant design which 
are widely used in colleges and universities here 
and abroad. The titles are as follows: Elemen- 
tary Machine Design, 1906; Mechanics of Ma- 
chinery, Part 1, 1907; Part 2, 1908; Notes on 
Power-Plant Design, 1913, rewritten and enlarged, 
1947; Elements of Machine Design, 1917; and 
Problems of Machine Design, 1923. Jun. ASME, 
oooee Mem. ASME, 1912; Hon. Mem. ASME, 
1948. 


Charles Fredrick Markfelder (1876-1953) 

Cuaries F. MAarxrecper, research engineer, 
Fidelity and Casualty Co. of New York, died 
June 12, 1953. Barn, New York, N. Y., Feb. 15, 
1876. Parents, Adam and Barbara (Koehler) 
Markfelder. Education, graduate, Pratt In- 
stitute, 1899. Married Rebecca Duffy, 1915. 
Assoc-Mem. ASME, 1924; Mem. ASME, 1931. 
Survived by wife; two brothers, Arthur, Joseph; 
and two sisters, Mrs. Peter Eckert, Mrs. Frances 
Herman. 


Paul Baldinger Messenger (1918-1953) 
Pavt B. Messencer, mechanical engineer, 
Marion Power Shovel Co., Marion, Ohio, whose 
home was in Albuquerque, N. Mex., was killed in 


an automobile accident, March 16, 1953. Born, 
Marion, Ohio, May 17, 1918. Education, 
BS(ME), Ohio Northern University, 1941. From 


June, 1941, to December, 1945, he served as engi- 
neering officer, Army Air Force Service at EAA 
Enid, Okla. At the completion of his service, he 
was placed on inactive duty with the rank of 
major, AFR. Jun. ASME, 1941; Mem. ASME, 
1951. Survived by his wife, Jane; two sons, and 
a daughter. 


Spencer Miller, Sr. (1859-1953) 
Spencer Muitier, Sr., who perfected the over- 
head cableway system used in construction of the 
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here's why 
they selected 4 different types of steam traps 
for 4 different applications 


CONDITIONS under which steam traps must operate vary widely, but 
there is for every service one type that gives maximum efficiency. 
Sarco makes the 4 distinctly different TYPES of steam traps shown 
below. Therefore, Sarco can give you impartial advice on the best 
choice for your particular installation. 
For each of the 4 jobs listed below, the users selected four different 


TYPES of Sarco traps. 


Draining outside tracer lines 
CASE NO. in an oil refinery in New Jersey 


—_— 


cLoseD : 
: : ’ : | : CLOSED 


Type of traps installed: Sarco No. 9 thermostatic traps. Type of traps installed: 100 Sarco Inverted Bucket traps in serv- 


Why selected: Being thermostatic, they are steam misers. Can't ice for 17 years. 
freeze, being wide open when cold. Easy to maintain since Why selected: Press platens have small horizontal steam spaces; 
only the bellows moves. Small, light and easy to install. the intermittent blast discharge of these Sarco traps scours 
Self-adjusting for different pressures. the heating surface. Built-in strainer cuts maintenance costs. 


Draining heating coils of a Draining heating coils 
CASE NO. milk evaporator CASE NO. on an oil tanker 

















Type of traps installed: Sarco LIQUID EXPANSION traps 
No. 871. 

Why selected: Traps on tankers are exposed to freezing weathe: 
and vibration. Sarco’s No. 871 traps can’t freeze; resis‘ 
vibration, water-hammer, pressure pulsations and supei- 
heat. These traps discharge condensate at adjustable tem 
peratures below 212°F., permitting use of some of the cor. 
densate’s sensible heat. 


© Write today for Bulletin No. 145-A: va 
Selecting the Right TYPE Steam Trap. F CAR (() 
Sarco Company, Inc., Empire State Bldg., 
New York 1, N. Y. Represented in principal 


cities. Sarco Canada Ltd., Toronto 8, Ontario. improves product quality and output 
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Type of trap installed: Sarco Float-Thermostatic Trap. 


Why selected: Heating surfaces of the coils must be kept full of 
live steam —this Sarco trap discharges condensate as it 
collects. Can't airbind because the integral thermostatic 
vent gets rid of air, regardless of operating steam pressure 
and temperature. As shown in sketch 3 above, this vent 
does mot depend upon the discharge of condensate. 
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Gatun Locks, Panama Canal, and extensively ap- 
plied in construction of the Hoover Dam and other 
dams, died June 16, 1953, at Fort Myers, Fla 
He also invented an overhead log-skidding system 
now in general use in lumber camps; a marine 
cableway for tranashipping fuel under headway 
at sea, adopted by U. 8. Navy; electric automatic 
tension towing engine; and a marine breeches 
buoy for transferring passengers from one ship to 
Some years ago, while making his home 
N. J., he was instrumental in 
establishing New Jersey's first mosquito-exter 
mination agency His many contributions both 
to engineering and civic betterment won for him 
several awards and honors. Born, Waukegan 
Ill, April 25, 1859. Parents, Samuel F. and 
Charlotte (Howe) Miller Education, BS(ME 

Worcester Polyteehnic Institute, 1879; hon. DE 


another 
in South Orange 


Keep Your ASME 


SME Secretary's New York 
depends on a master membership file co 
maintain contact with individual members 
This file is referred to dozens of times every 
day as a source of information important to 
the Society and to the members involved. All 
other Society records and files are kept up 
to date by incorporating in them changes 
made in the master file 
From the master file are made the lists of 
members registered in the Professional Divi- 
sions Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such in- 
formation, you should be registered in the 
no more than three) in which you 


office in 


Divisions 


Ruggles 1885; chil- 


1928. Married Hattie M 
P Grannis), Spencer, 


dren, Marguerite (Mrs 
Jr., Helen (Mrs. Aurelio Giorni). Married 2nd, 
Mrs. L. MacD. Sleeth, 1931. Mem. ASME, 
1888; Feilow ASME, 1937. He served the So- 
ciety as Manager, 1914-1917; Vice-President, 
1917-1919. He was the author of several tech- 
nical papers which were presented before engineer- 
ing societies and published in professional jour- 
nals. Survived by his son and two daughters. 


William Arthur Fraser Millinger (1890-1953) 

Wituiam A. F. Mitiuineer, mechanical, civil 
engineer, owner of firm, Engineering Project 
Services, Los Angeles, Calif., died May 30, 1953 
Born Aberdeen, Scotland, June 16, 1890. 
Parents, William and Jessie (Fraser) Millinger. 
Education, public school, England; West of Scot- 


Records Up to Date 


Your membership card bear 
key letters opposite address which 
indicate the Divisions in which are 
registered. Consult the form on this page for 
the meaning of the letters. If you wish to 
change the Divisions in which you are regis 
tered, please notify the Secretary's office 

It is important to you and to the Society to 
be sure that your latest mailing address, 
business connection, and Professional Divisions’ 
enrollment are correct. Please check whether 
you wish mail sent to home or office address 

For your convenience a form for reporting 
this information is printed on this page 
Please use it to keep the master file up to date 

Four weeks are required to complete master 
file changes 


are interested 
your 
you 


ASME Master-File Information 


Not for use of student memb rs 


Please print 
Name 

Home 

address 


Street 


Name of 
employer 


Address ot 

employer 

Product or 

service of company 
Title of position held 


Nature of work done 


Check mailing address 


Please register me in three Professional Divisions as checked 


A— Aviation J 
Applied Mechanics K 
Management L 
Materials Handling M 
Oil and Gas Power N 
Fuels 


H—Hydraulics R—Railroad 


| am a subscriber to (please check 


Transactions 


Metals Engineering 

Heat Transfer 

Process Industries 
Production Enginecring 
Machine Design 

>— Petroleum 


Journal of Applied Mechanics 


Power 

Textile 

Gas Turbine Power 
Wood Industries 
Rubber & Plastics 
Instruments and 
Regulators 


Applied Mechanics Reviews 
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land Technical College, 1912. Married Margaret 
Simpson, 1913. Naturalized U. 8S. citizen 
Bridgeport, Conn., September, 1918. He de- 
veloped the Circu-Lectric space heater and the 
fuel oil carburetor. He received the Lineoln Arc 
Welding Foundation Award in 1942. He was the 
author of several technical papers on military 
airplane maintenance and inspection, inter- 
mediary air depots, and the like. Jun. ASME 
1918; Assec-Mem. ASME, 1919; Mem. ASMF, 
1930. Survived by wife 


William Enoch Moore (1869-1952) 

Wiiiram E. Moore, president, W. E. Moore & 
Co., Engineers, Pittsburgh, Pa., died last fall 
according to a report recently received by the 
Society Born, Boyd, N. C., June 11, 1869 
Parents, James W. and Emily (Branson) Moore 
Education, EE and ME, Trinity College (now 
Duke University). Married Grace Danley, 
1922; daughter, Grace D Mem. ASME, 1903 
He served on the Steam Power Committee of the 
Society He invented electric water works 
special governors, electric furnaces, electrode 
regulators; held more than 100 U. 8S. and foreign 
patents; and was author of technical papers 
covering his work 


James Henry Morris (1883-1953) 

James H. Morris, design engineer, Urban, 
Smyth & Warren, North Richland, Wash., died 
March 3, 1953. Born, Billings, Mo., July 17, 
1883. Education, 4 years, general apprenticeship 
in mechanics and mechanical design; 5 years, 
home study (tutored by graduate engineers) in 
steam and hydraulics. Mem. ASME, 1947 
He designed equipment for special use in the in- 
stallation, test, and operation of machinery used 
on U.S. Navy destroyers and in the construction 
of those destroyers. Survived by wife 


Stuart Nixon (1897-1953) 


Sruart Nixon, research engineer, Sealed Power 
Corp., Muskegon, Mich., died June 9, 1953 
Born, Boston, Mass., Oct. 14, 1897. Education, 
BS, Massachusetts Institute of Technology, 1921 
Married Annette M. Peterson, 1941. In 1938 he 
developed and patented a spring-expanding device 
for piston rings, which is considered one of the 
more important improvements in the ring-manu- 
facturing process. Mem. ASME, 1944. He had 
been extremely active in the Oil and Gas Power 
Division's activities. He was the author of many 
papers on piston-ring and piston engineering for 
internal-combustion engines. Survived by wife; 
two children, John, Margaret; two brothers, 
John, Detroit, Mich.; David, Hartford, Conn.; 
and two sisters, Mrs. D. B. Ward, Detroit; Jessica 
Nixon, Cleveland, Ohio 


George William Rink (1875-1953) 


Georee W. RINK, retired mechanical engineer 
Reading Co., died May 29, 1953. Born, New 
fork, N. Y., Sept. 4, 1875. Parents, Jacob and 
Margaret (Rohn) Rink. Education, BS, The 
Cooper Union, 1897; ME, 1906. Married 
Bertha W. Schuler, 1915; children, Howard E., 
Robert W. Mem. ASME, 1907. He served the 
Society as chairman, Plainfield Section; vice- 
chairman, Railroad Division. He was the author 
of many papers on railroad engineering and held 
several U. 8S. patents on devices pertaining to 
railroad engineering 


Benjamin William Sprau (1888-1953) 
SpPRAU, assistant sales manager 
Erie City Iron Works, Erie, Pa., died June 6, 
1953. Born, Erie, Pa., Oct. 1, 1888. Educa- 
tion, BS(ME), University of Michigan, 1911. 
Mem. ASME, 1938 


Benjamin W 


Robert McElfresh Tatum (1923-1953) 


Rosert McE. Tarvy, naval intelligence officer 
LTJG U. S. Navy, USS Mt. McKinley, and his 
wife were killed in an automobile accident near 
Albuquerque. N. Mex., Feb. 10, 1953 Born, 
Berwind, Colo., Nov. 3, 1923. Parents, Julian P 
and Myrtle (McElfresh) Tatum. Education, AA 
Trinidad State Junior College, 1943; BS, U. 5S 
Naval Academy, 1948; attended University of 
Minnesota and Yale University after serving in 
Air Force. Married Anne C. Weiser, 1951. He 
received Commendation Ribbon and citation 
from Secretary of U. S. Navy for service with 
American Forces in Korean waters. Jun. ASME 
1948. He is survived by mother and brother 
Julian P. Tatum, Jr., both of Colorado Springs 
Colo 


Albert Jay Townsend (1892-1953) 


Atsert J. Townsenp, field engineer, 
and fittings-engineering department, Crane Co., 
Chicago, Ill., died June 3, 1953. Born, Syracuse, 
N. Y., Aug. 4, 1892. Education, ME, University 
of Michigan, 1915. Mem. ASME, 1940. He 
held a number of patents on locomotive designs 
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GE] our ree b-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing 
to uniformly fine tolerances. This attractively printed 8% 
# 11" 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral 
and Circular Pitch Tables. Ask for your copy on company 
stationery, please! 


G. S. Small Gears 








PUR-RR 
Like a Kitten ! 


Smooth, quiet, “purring” performance is charac- 
teristic of the Fractional Horsepower Gearing 
we make! And no matter what the device or how 
the power is transmitted, you can depend upon 
these better Small Gears to _—sere satisfac- # 
tion and longer life to the product. G.S. have pent: 
the distinction of over 30 years experience in 
the design and manufacture of Fractional Horse- Sp e ¢ I a Iti e $, / | C. 
power Gearing exclusively! Methods and ma- 
chines have been perfected to a degree of 
efficiency and economy often considered im- 2635 WEST MEDILL AVENUE 
possible! Each Gear, in a production run of CHICAGO 47, ILLINOIS 
thousands, is precision produced to remarkable 
<——- gp oy ty ope nas mai ality SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
of G.S. Gearing. Decide now, to let our skilled Se ee 
Wilvoa. and production = help you. WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 

ill you phone or write us today OF FRACTIONAL HORSEPOWER GEARING 
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JENKINS PRACTICAL PIPING LAYOUTS 


Diegram 


co 


Hi Madeheim, Consulting ineer 
PYRICHT, 1953 — JENKINS phos.” 


How to plan a HIGH PRESSURE-HIGH TEMPERATURE 
HOT WATER PIPING SYSTEM 


For efficient space and water heating — 
and for numerous processing needs as well 
— a high pressure-high temperature sys- 
tem offers several distinct advantages over 
a steam system. 


Often epereted at pressures up te 215 
psi, with a corresponding temperature of 
388°F, a HP-HT system of this type elimi- 
nates the need for pitch, drainage, or traps 
and provides a greater amount of heat 
transmission for a given pipe size. More- 
over, it requires no feed-water treatment 
and, when used for processing services, 
eliminates large pressure drops due to 
sudden load conditions. 


The het water is generated in a shell and 
tube heat exchanger by means of high 
pressure steam from either turbine extrac- 
tion or exhaust. Unit heaters on the HP- 
HT lines provide for space heating re- 
quirements and a shell and tube heat 
exchanger supplies warm water for lava- 
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tories, kitchens, and processing which 
requires moderate temperatures. When 
used with accumulators, this system elimi- 
nates the need for taking additional steam 
directly from the steam generating source 
and, thus, provides a better plant heat 
balance. 


Consultation with accredited piping engi- 
neers and contractors is recommended 
when planning any major piping instal- 
lation. 


To save time, to simplify planning, to 
get all the advantages of Jenkins special- 
ized valve engineering experience, select 
all the valves you need from the complete 
Jenkins line. It’s your best assurance of 
lowest cost in the long run. Jenkins Bros., 
100 Park Ave., New York 17. 


Complete description and enlarged dia- 
gram of this layout free on request. 
Includes additional detailed information. 
Simply ask for Piping Layout No. 68. 








VALVE RECOMMENDATIONS 
Send for details of Jenkins Valves 
to suit varying conditions. 


JENKINS VALVE SERVICE 


Fig. 204 IBBM Gate 


Check Prevent Backflow 


Gate 


Prevent Backflow 


Prevent Bockflow 


Jordon rr 
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New Materials Handling 
Method Cuts Costs 

The development of a new type of gripper 
arms for lift trucks has been announced by 
Shell Oil Co. 

The device is hailed as the key to the han- 
dling of materials without using the custom- 
ary wooden pallet. The new handling 
method differs from conventional fork-lift 
truck operations in that gripper arms grasp 
loads from the sides so that no bottom sup- 
port is needed. 


The new gripper arms were developed to 
cut Shell’s distribution expenses. Elimina 
tion of wooden pallets would save Shell be- 
tween $250,000 and $750,000 a year for re 
placement and upkeep alone, according to 
the company. Pallets also waste freight and 
warehouse space and labor for manhandling. 

In its initial study of the whole distribution 
problem, Shell concluded that palletless han 
dling was preferable. But tests proved exist- 
ing gripper arms unsatisfactory for several rea- 
sons. Not only did they have to be changed 
for different types of loads, but the thickness 
of the arms necessitated leaving large gaps be- 
tween loads, thereby wasting warehouse and 
freight space. 

Shell engineering and distribution experts 
say their versatile new gripper arms attach 
ment solves these problems. They predict 
substantial savings in distribution costs 
through use of the attachments which are 
being installed in Shell depots as fast as they 
can be produced. The attachments are ex- 
pec ted to be on the market tor general use 
within several months. They will be pro- 
duced by manufacturers licensed by Shell. 
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Available literature or information may be secured by writing direct 
to the manufacturer. Please mention MECHANICAL ENGINEERING 


Development of the arms started several 
years ago as a project of Shell's marketing 
operations department. The Elwell-Par- 
ker Electric Company of Cleveland, Ohio, 
constructed the attachment, through sev- 
eral phases, under Shell’s guidance. Shell’s 
major use of the new attachment is in han- 
dling drums and packages. 
arms can handle both types of loads, giving 
the device versatility. 


Rate-of-Rise Thermostat 


A rate-of-rise thermostat designed to con- 
trol the rate of heating and prevent hazardous 
temperature overshoots in fast warm-up 
systems has been developed by Fenwal Inc., 
Ashland, Mass. The unit, when used in 
any type of heated system, controls the rate 
of heat output during the warm- up period 
and aids substantially in bringing the system 
up to the desired temperature without dan 
ger of over-shoot. 
this type are also useful in monitoring proc 
esses in which rate of heating must be con- 
trolled or in which temperature overshoots 
from a rapid heating cycle must be prevented. 

The rate-of-rise thermostat unit may be 
used either with standard temperature con- 
trols or as a separate safety control. When 
used in series with a temperature controller, 
the rate-of-rise unit brings the system up to 
temperature from a “‘cold”’ start, at any rate 
desired, without temperature overshoot and 
oscillation around the control temperature. 
After the controlled warm-up period, the 
standard temperature controller takes over 
and the rate-of-rise unit becomes a safety 
c heck. 

The rate-of-rise unit may also be used sep 
arately as a safety limit switch to shut down 
a process or machine where excessive rates of 
temperature rise indicate an abnormal, haz- 
ardous condition. 

The Fenwal rate-ol-rise Thermoswitch 
adjustable to control any heating rate be- 
tween 10 and 100 deg F per min. When the 
heating rate exceeds the pre-set limit, the 
switch contacts inside the unit open and in 
terrupt the heating cycle temporarily. After 
the heating rate falls off to a safe level, the 
contacts once again close and the heating 
cycle resumes, unless a circuit breaker ar 
rangement is used. 

The unit can be used in any ambient tem- 
perature between —100 F and +550 F, and 
claims excellent shock and vibration resist 
ance. The unit is hermetically sealed. 

Both the outer shell, which houses the con- 
tact assembly, and the exterior electrical 
terminals are made of stainless steel. The 
cartridge extends 3 */,; in. below the mounting 
flange, and overall length is approximately 
4 */, in. The unit weighs less than '/, lb, 
and is ®/s in. in diameter. Electrical rating 
is § amps at 115 v alternating current, or 2 
amps at 28 volts direct current. Further in 
formation can be obtained from Fenwal Inc., 


Ashland, Mass. 


The same set of 


Rate-of-rise controls of 


Aluminum Castings 

The aluminum sand castings shown, by 
Oberdorfer Foundries, Syracuse, N. Y., 
lighten chassis weight in Mack Truck’s new 
est tractors. One theusand pounds have 
ae ‘n eliminated in these models with no sacri- 
fice in strength, according to Oberdorfer, 
mainly through use of lighter metals. Parts 
cast by Orberdorfer include brackets for 
steering gear, engine, springs, air chamber, 
breaker spider, and numerous other mounting 
and supporting sections, 


Because of increasingly strict limits on the 
gross weight of trucks, and the fact that 
every pound saved in the vehicle can be 
added to the payload, Oberdorfer has been 
producing lightweight castings for a growing 
number of manufacturers in the automotive, 
truck, and diesel field, the company ex 
plains. The foundry is also a prime pro 
ducer of parts for aircraft engines, portable 
power tools, electrical appliances, and nu 
merous other products where weight-saving 
iS an important factor, 


Sprocket Wheels With 
Taper Lock Bushings 

A new line of roller chain sprocket wheels 
with taper lock bushings has been announced 
by Link-Belt Co., 307 N. Michigan Ave., 
Chicago 1, Ill. Without reboring, these 
stock sizes of sprocket wheels can be securely 
mounted on a shaft, equivalent to a shrink 
fit, according to the manufacturer. 

Set screws force and hold the split tapered 
bushing in the tapered bore of on sprocket 
wheel, causing it to lock tightly onto the 
shaft. The full length of the bushing sup 
ports the sprocket on the shaft. 

Link-Belt sprocket wheels with taper lock 
bushings for !/2-, 5/s-, 3/¢-, 1-, and 1'/,-in 
pitch single-width chains are now available 
from Link-Belt distributors and factory 
branch stores. 

A 16-page Book No. 2449, published by 
Link-Belt Co., gives information about these 

sprocket wheels. I}lustrations show how 
they are installed and removed. Tables list 
stock sizes of wheels and bushings. Copies 
of Book 2449 will be sent on request. 
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products 


Flutter ™ 
Won't Hurt 
This Gearless HELICOID Gage 


Try a HELICOID. Find the toughest spot you have 
for a gage. Let the HELICOID prove itself. Let it 
show you how much these quality gages can save 
you, especially in maintenance, as the standard gage 
throughout your plant. 


HELICOID has no gears to wear out! 


Flutter, extreme surges, rapid pulsations—these break 
down ordinary gages but they can’t hurt a HELICOID 
because 1) the HELICOID has no gears, no teeth to 
wear out; 2) the cam releases from roller at maximum 
dial graduation (it resets automatically, instantly). 
See illustration below. 


Many Sizes, Many Styles 


You can get HELICOID Gages for pressure, vacuum, 
or compound service—in all pressure ranges; white, 
black or radiant faces; wall, stem, flush, and panel 
mountings, for flangeless cases. See your distributor 
today or write for catalog G-2. 


came HELICOID 


Only HELICOID offers this long- 


¢o lasting gearless gage movement Pressure 
* 


HELICOID GAGE DIVISION Vacuum 
AMERICAN CHAIN & CABLE GAGES 


927 Connecticut Avenue + Bridgeport 2, Connecticut 
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Oxygen and Combustibles Analyzer 
The Bailey Meter Co. has developed a 


combination oxygen and combustibles anal 
yzer. Analyses of per cent of oxygen, an 
index of excess air, and per cent combusti 
ble, an index of tuel-air mixing performance, 
are offered for the first time in a single, com 
pact unit. Bailey engineers state. 

Minimum range is 0-5 per cent; maximum 
range, 0-25 per cent. Compressed air and 
hydrogen are used for catalytic combustion. 
Noble metal filaments with thermal conduc 
tivity compensators are part of null balance 
bridges. Accuracy within +0.25 per cent 
by volume of oxygen and combustibles con 
tents in sample is claimed. 

Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio, will send Product Speci 
fication E65-1 on request. 


High-Capacity Roller Bearing 

Developed primarily for high-speed air 
craft, this self-aligning, torque-tube-type, 
double-row roller bearing is said to provide 
fujl freedom of rotation under all conditions 
of misalignment resulting from mounting in 
accuracies and the usual flexing of airframe 
structural members during flight. 


The bearing is factory-lubricated and 
equipped with positive seals. Other ad 
vantages claimed include simplicity and com 
pactness which produce a_ high-capacity, 
light-weight bearing of fewer parts with 
minimum cross-section dimensions. 

The bearing, designated as the DP 
Series, 1S a produc t of Shafer Bearing Div. of 
Chain Beit Co., Downers Grove, Ill., manu 
tacturers of both industrial and aircraft self 
aligning roller bearings. 


Package Water Conditioner 

Permutit’s Package Water Conditioning 
Plant, a versatile and self-contained unit, 
designed to chlorinate, coagulate, clarity, 
filter, neutralize, de-alkalize and soften raw 
water supplies, 1s described and illustrated 
in a new eight-page bulletin, No. 3869. 

Prepared by The Permutit Co., New 
York 36, N. Y., it lists the component parts 
of the complete water conditioner, details 
the principles of operation, gives ratings, 
capacities and sizes, and illustrates some 
typical installations. 

The plants have many applications and 
can be used to condition water supplies for 
small municipalities, real estate develop 
ments, plantations, ranches and farms, lum 
ber and logging establishments, factories, 
power stations, railroad shops, boiler plants, 
mills, canneries, bottlers, breweries, laun 
dries, ice plants, dairies, etc. 
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Man-Trolley Increases 
Capacity of Ore Bridge 


Continuous expansion of pig iron prod 
tion tacilities at the Neville Island plant o 
Pittsburgh Coke & Che mical Co. created a 
erious problem for the firm’s materials 
handling bridge, which supplies iron ore, 
. and limestone to the blast furnaces, 

Built originally in 1929 by Dravo Corp., 
Neville Island, Pittsburgh 25, Pa., the or 
bridge was designed to serve only one 19 
ft-hearth blast-furnace as well as the com 
pany’s cement plant. It was operated 
iround the cloc a even davs a week In 
1942, Pittsburgh Coke enlarged the blast 
furnace to a 22-ft hearth and the bridge was 
‘hard put” to handle the resulting incre 


pply. 


COKE 


The problem became acute at the begin 
ning of 1953 when a new 22-ft-hearth blast 
furnace went into production, and the com 
pany’s daily output of 800 tons of merchant 
pig iron was doubled. This forced the 
bridge to handle some 5600 tons a dav ot 
raw materials for the blast furnaces alone 

While a new ore bridge seemingly would 
have been the solution to the problem, the 
time necessary to construct one and the 
izable investment it would require led the 
company to investigate other pos ibilitic 
They found the answer to be a new light 
weight man trolley, designed and built by 
Dravo Corp. The entire project of con 
tructing and erecting the new trolley and 
bucket cost only one-eighth the estimated 
expense of building a new bridge to achiev: 
the same increase in) matertals-handling 
capacity 

The old trolley operated on a Ofbsec tree 
digging cycle with a five ton buc Ket, provid 
ing a rating of 300 tons per hr. The new 
one operates on a 50-sec cycle with an 8 
ton bucket and has a rated capacity of 620 
tons per hr 

Additional storage space for raw material 
was obtained by extending the length of the 
bridge runway from 900 to 1200 ft and deep 
ening the stockpile area below the bridge. 
Installation of the new trolley on the 280-ft 
span bridge did not interfere with the plant's 
production because the operation required 
only 13 hr., under the supervision of Mr. 
Sheets. This time included removal of the 
old trolley. 
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Dravo Corporation engineers pointed out 
that installation of lightweight man trolleys 
on existing materials handling structures, 
still in good structural condition, is a practi 
cal way to step up the operating capacity of 
ore and coal bridges to meet growing pro 
duction requirements of blast furnaces, 
coke ovens and similar facilities. In effect, 
the weight saved in the new trolley is put 
into a larger capcity bucket without increas 
ing the overall load on the bridge. 


Film Layout System 


Repro-Templets Inc. of Oakmont, Alle 
gheny Co., Pa., has announced a new line of 
Repro-Templets on film ot over 10,000 stand 
ard machine tools and metal-working plant 
equipment items for plant layout uses. 

The Templets are printed on 0.0075-in. 
acetate film, and represent the overall dimen 
sions of the machine or piece of equipment; 
they show, in dotted lines, the floor contact 
base, and are identified with ty peset lettering. 

The Templets may be selected from a 

tock of over 10,000 items, both machine 
tools and plant equipment, and are availa 
ble for immediate shipment at an average cost 
of 8 cents to 12 cents each, the manufacturer 
says. These Repro-Templets on film have 
been checked for accuracy by the manufac 
turers of the machines and equipment 


Gearmotors 

Elliott Co., Crocker-Wheeler Div., Am 
pere, N. J., has introduced a line of gear 
motors featuring a wide selection of compact, 
integral power units with single (780 to 280 
rpm), double (230 to 45 rpm), or triple (37 to 
7.5 rpm) speed reduction. 

These units are available with any Crocker 
Wheeler motor, a-c, squirrel Cage, wound 
rotor, d-c, or multi-speed, in open-protected, 
splash-proof, totally enclosed non-ventilated, 
totally enclosed fan-cooled, and explosion 
proof closures. Frame sizes range from | 
to 150 hp. Mountings may be horizontal, 
ceiling, sidewall, or inclined. Also available 
is a complete integral power unit with the 
Crocker W hee ler disk brake. 

Further information is contained in Bulle 
tin PB 18000-1, obtainable from the com. 
pany. 


Fork-Lift Trucks with 
Torque-Converter Drive 

Clark Equipment Co., Battle Creek, Mich., 
has announced the production of Hydra 
tork Drive, an automatic transmission that 
makes it possible to op rate a ga power d 
fork-lift truck with the same three controls 
used to operate an automobile: an acceler 
ator, a brake pedal, and a forward-revers« 
elector lever located on the steering column 
The design of the unit eliminates the need for 
a gear shift for high and low gears and a 
clutch and clutch pedal. 

On the basis of field-test results, Clark 
reports that the Hydratork substantially 
increases the work capacity of gas-powered 
trucks with standard, or conventional, trans 
missions and, at the same time, reduces op 
erating and maintenance costs. 

The factory-installed unit, which cost: 
$370.00, is currently being manufactured for 
Clark’s Utilitruc line of tork-lift trucks in the 
6000-7000-lb capacity range. The unit i 
not and will not be available for field instal 
ation. 








metal working tool! 
di-acro’ BOX FINGER BRAKE 


Accurately, Easily, Quickly Form and Dup- 
licate a Wide Variety of Shapes in Metal 
as Heavy as 16 Gauge— Widths up to 24“ 
—with Versatile Di-Acro Brakes. 


A number of forming jobs can be 
done with the Di-Acro Box 
Finger Brake, by simply adjust- 
ing or changing the type of mount- 
ing bar on the contact surface. 
Di-Acro Finger Brake is: 


@ Box and Pan Brake when 
equipped with a complete set 
of Box Fingers. 


@ Open End Brake— when Open 
End Finger is installed in place 
of Box Fingers. 


@ Bar Folder — when an Acute 
Angle Bar replaces the Box 
Finger Bar mounting. 


@ Standard Brake when a 
Forming Bar is mounted for 
heavy operations. 

Di-Acro Standard and Radius Brakes 

are also available. Ten models in all. 


*pronounced Die-ack-ro 





WANT MORE INFORMATION? 
Send for New 32-Page Catalog 


Gives facts on Di-Acro 
Brakes and also both 
hand and power operated 
Di-Acro Benders, Notch- 
ers, Punch Presses, Rod 
Parters, Rollers and Shears. Mail your 
request today. 
Creators of 
“Die-Less Duplicating” 











“acro 


O'NEIL-IRWIN J 


¢ MFG. CO. 
308 Eighth Ave. 
Lake City, Minn. 


PRECISION 
METALWORKING 
MACHINES 
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WEST POINT 


SLASHERS 


--. equipped 
with 
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BARCO (bing JOINTS 


@ Trouble -free Performance! Thanks 
to long lasting “CTR” V-Type Seal 
Rings—a Barco Development. 


@ Free- Floating, Low Torque Installa- 
tions. Cuts Power Costs up to 50%. 


@Unexcelled Ability to withstand 
Vibration and Hard Usage. 


@ Better Temperature Control where 
steam is used for heating rolls due 
to better circulation. 


@low Maintenance; No Adjusting. 
Holds seal r tandi 





Tur name “West Point’’ stands for carefully 
engineered designs and faultless performance 
in textile mill slashers everywhere. With West 
Point, as with other leading manufacturers, one 
key factor in performance is the selection of 
Revolving Joints. 


To provide trouble-free rotating connections for 
steam supply and condensate drainage, West 
Point Slashers are regularly equipped with 
Barco Revolving Joints— as indicated in the 
above installation. 


Let us send you complete information about 
Barco’s new improved Type IBR Revolving 
Joints for Textile Machine Dryers, Slashers, 
Dry Cans, Sanforizers. Catalog 300 on request. 


BARCO MANUFACTURING CO. 


521K Hough Street + Barrington, Illinois 
in Canada: The Holden Co., Ltd. 


B A 6 C Oo _ THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 
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Automatic Dating Device 
on Time Recorders 


The Calculagraph Co. has announced a 
time- and labor-saving feature which is now 
standard equipment on all industrial model 
Calculagraphs. All printed elapsed-time 
records are now automatically dated by the 
machine. 

Data and illustrated catalog, will be sent 
by the manufacturer, Calculagraph Co., Inc., 
Sussex St., Harrison, N. J. 


Boiler-Burner Unit 


The Kewanee-Ross Corp. and the Ray Oil 
Burner Co. jointly have announced the new 
Kewanee-Ray Boiler-Burner Unit for high 
and low-pressure steam and for hot-water 
heating. 

The new Kewanee-Ray  Boiler-Burner 
Unit is being manufactured for high-pressure 
steam to produce 39 to 456 certified-output 
hp at 125 and 150 psi wp and for low-pressure 
15-psi steam or 30-psi water in sizes to pro 
duce 1,313,000 to 15,300,000 Bru hourly. 


The Kewanee-Ray Unit is designed for 
forced-draft operation with a new multi 
stage secondary air control on the burner 
providing a constant-velocity air stream, 
to the combustion zone, with a high-turbu- 
lence, high-turn-down ratio and a high CO, 
content said to result in the utmost in com 
bustion efficiency. 

Further information can be obtained from 
either Kewanee-Ross Corp., Kewanee, IIl., 
or the Ray Oil Burner Co., San Francisco, 
Cal, 


Waste Disposal 


Many states and municipalities are regu 
lated by ordinances which prohibit or limit 
the discharge of harmful wastes into sewer 
systems. Limiting such discharge may 
mean “‘bleeding”’ wastes into local sewerage 
at a predetermined maximum. When such 
is the case, the value of an automatic control 
system is evident. 

Builders RCB Controller with a Pendulum 
Unit, Builders Sightflo Indicators, and 
Builders FCV check valves form a “‘package 
control system” that often meets the require- 
ments. Systems featuring this type of con- 
trol are already in use. Specific details and 
a flow diagram are contained in Application 
Memo No. 600-K2, available on request from 
Builders-Providence, Inc., 345 Harris Ave., 
Providence, R. I 
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FORD 
INSTRUMENT 


COMPONENTS 


Ford Instrument Company makes 
the finest precision instruments 
and mechanisms for industry and 
the armed forces. 


FORD MECHANICAL DIFFERENTIALS 
with single spider gear—available in 
3/16,” 1/4” and 5 16” shafc diameters 
—high accuracy, low friction, 


FORD TELESYN UNITS are available in 


wide selection of sizes—proved preci- 
sion accuracy, corrosion and fungus 
resistance mean better synchros when 
you specify Telesyn. 


FORD SERVO MOTORS (60 and 400 
cycles) for extremely low inertia and 
high frequency response. 1/5; 12; 142; 
2\4; 5; 10-watt models in both low 
and high voltage. including magnetic 
amplifier controlled types. 


FORD ELECTRICAL RESOLVERS avait- 


able in sizes 23 and 31 —interchange- 


ability, temperature compensation 

—60°F to +160°F, highest accuracy, 

adaptability, 400 cycle frequency 
Ford Instrument also makes mag- 
netic amplifier systems, computers, 
converters, mechanical integrators 
and other instruments and equip- 
memt. Write for more details. 


| @ 
WW 


FORD INSTRUMENT COMPANY 


Division of The Sperry Corporation 
31-10 Thomson Ave., Long Island City 1, N.Y. 


J 
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Solenoid Pilot-Operated Valves 


Valvair Corp. has announced a line of sol 
enoid pilot-operated air control valves. 
They are available for 3-way, 4-way, and 
4.way 5-port (two-pressure) application in 
pipe sizes '/gin. through Lin. All types and 
sizes are furnished either for foot mounting 
or sub-base manifold mounting in accordance 
with JIC specifications. A total of 30 new 
valves is included in this line to handle any 
type or size of application requirement. 
Field tests and laboratory breakdown tests 
have demonstrated that a minimum life ex 
pectancy of upwards of 20,000,000 cycles can 
be conservatively anticipated, the manufac 
turer states. 


All parts are non-corrosive. The main 
valve body and, also, the sub-base is cast 
bronze. The spool is stainless steel, hard 
chrome plated and polished to assure long 
life to the special Hycar O-ring seals. There 
is no spring in the main valve, since air from 
the pilot valve is utilized to reverse the spool 
in both directions. ‘The spool is the one mov 
ing part of the main valve body, and all parts 
are accessible without disturbing the piping 
to the valve. 

The pilot valve-control unit is manifolded 
with cap screws to the main valve body. An 
optional manual override is available for the 
pilot valve, which makes operation possible 
when electric current is off or when cylinder 
control set-ups are of importance. All parts 
of the pilot valve are totally enclosed to give 
the complete valve a dust-proof and splash- 
proof protection. 

The solenoid coil is replaceable and is avail 
able in any alternating-current voltage and 
cycle, including all direct current require- 
ments. ‘The maximum current consumption 
at any voltage is only 10 w., assuring cool op- 
eration and long lite at operating speeds as 
high as 600 cycles per minute. The sole 
noid can be held energized for any length of 
time without overheating and is applicable 
for constant or intermittent duty. Solenoid 
and pilot valve parts are accessible by_simply 
removing three cap screws. 

The exhaust port is common for both the 
pilot and main valve, being the next pipe 
size larger than the inlet and cylinder ports. 
Side and bottom port tappings are furnished 
as standard on all sub-base manifold types. 
Valves can be mounted in any position to 
facilitate original equipment design and add 
appearance to any type of equipment. 

All models are for air pressure from 35 to 
150 psi and for low-pressure oil hydraulic ser- 
vice. Itis claimed that this is the most com- 
pact line of valves on the market which main- 
tains full pipe orifice area through the valve. 
The */s-in. 4-way foot mounted valve is only 
73/, in. long by 4 #/, in. high and 2-*/, in. 


For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5010 27th St., Long Island City 1, WN. ¥. 
1810 10th St., Oakland 20, California 
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While in for the 


ie EW YORK A. S. M. E. meetings 


Be sure to take this opportunity to 
visit the... 


24™ EXPOSITION 
or CHEMICAL INDUSTRIES 


ESTABLISHED 1915 


NOV. 30 to DEC. 9 


COMMERCIAL MUSEUM & CONVENTION HALL 
in PHILADELPHIA for the FIRST TIME. . . 


You will find years of chemical processing knowledge 
conveniently assembled under one roof in this greatly 
enlarged exposition. Nowhere can you get so much 
valuable information on the latest mechanical develop- 
ments in the chemical processing industries, in so short 
a time and so vividly. PLAN NOW TO ATTEND 
WITH YOUR ASSOCIATES. 
Application forms for hotel accommodations ore ovailable by writing to 
INTERNATIONAL EXPOSITION COMPANY, 480 LEXINGTON AVE., NEW YORK 17, N. Y. 


No more worries about... 


FREQUENCY RESPONSE or 
WRITING SPEED with the 


HATHAWAY Type SC-16 
OSCILLOGRAPH 


The NEW and PHENOMENAL Hathaway Type SC-16 Oscillograph 
with 6 elements is flat from 0 to 200,000 cycles per second, and 
its traces have a writing speed of 5 million inches per second. 
Fast transients and high-frequency phenomena can be accurately recorded. 
Several types of continuous-drive record magazines are available 
for 6-inch sensitized paper and film, and for 35-mm film. Drum-type maga- 
zines, both small and large, are valuable for short high-speed records. 
10-foot drum-type charts can be driven at 3000 RPM for a chart speed of 
6000 inches per second when high resolution is needed. 
Useful for strain recording to 100 Kilocycles. 
Avtomatic Operation initicte a transient with the oscillograph, or let the 
transient start the oscillograph. 
Quick-Change Transmission for wide range of record speeds. 
Precision Time Lines. Z-Axis Modulation for timing to 1/10 millisecond. 
Quickly-Interchangeable Lens Stages for different record and trace widths. 


Write for Bulletin 2GI-N and free copy of Hathaway Engineering News 


INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET « DENVER 10, COLORADO 
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wide. Direct flow through the valve has 
been maintained to minimize pressure drop. 
The valve is designed and manufactured by 
Valvair Corp., 1009 Beardsley Ave., Akron 
11, Ohio. 


Ribbon-Type Indicator 
For Graphic Panels 

4 new ribbon-type indicating receiver for 
graphic panel use has been announced by the 
Foxboro Co., Foxboro, Mass. Added to the 
comapny's Consotrol line of instruments, the 
Model 50 Consotrol Indicator is especially 
suited to panel applications which require 
continuous indication of valve position or 
variables such as liquid level. 


Phe indicator receives pneumatic measure 
ments trom a transmitter located at the proc 
es his torce is applied to a receiver bel 
lows which, through a lever and stainle 
steel tape arrangement, rotates two drums. 
\ brightly colored Nylon tape, wound on the 
drums, is thus drawn behind a glass pane on 
which scale graduations are printed. 

Ihe indicator scale measures */,4 by 4 
in. All component parts are mounted on a 
removable chassis and protected by a housing 
which is secured to the back of the panel. 
The complete mechanism can be removed 
trom its housing for service without disturb 
ing the scale, case, or panel. Zero, range 
and damping adjustments are then accessi 
ble. 

Che instrument is available with single or 
dual indicating scales and can be adjusted for 
direct or reverse response to measurement, as 
desired. Alarm contacts of the mercury 
witch tvpe are optionally provided to pro 
duce various combinations of warning sig 
nals, depending on process needs 


Boiler-Burner Unit 
\ pressurized boiler-burner unit has been 
developed tor high- or low-pressure heating, 
power, and process steam. The unit, sold 
and serviced as a completely packaged plant, 
represents the work of two separate compa 
nies, Titusville Iron Works Co., which de 
signed the boiler, and Iron Fireman Mfg. Co., 
which developed the burner system. 
The new Titusville-Iron Fireman Boiler 
Burner unit operates on oil, gas, or oil and 
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gas combination, with switching of fuel 
accomplished quickly. The unit is shipped 
completely assembled on steel skid, and ts 
ready for operation as soon as fuel, water, 
steam, and electrical connections are made. 

The boiler is of ASME. Code construction 
throughout, and was designed with unusually 
large furnace vol ime to assufe lower heat re 
lease, with proportional longer service life, 
the manufacturer declares. The tubes are 
arranged in staggered rows. Other boiler 
features announced include ample steam dis 
engaging surface to insure dry steam, ample 
openings for ease of access and cleanability, 
davit flue-door suspension, and removable 
gas-tight rear cover plate. 

The fully automatically controlled Iron 
Fireman Burner Unit has a turndown ot 5 to 
1, and will operate at over 80 per cent eth 
ciency through its entire modulating range, 
burning either gas or oil. The tully auto 
matic control center is alert to any possible 
change in boiler load or abnormal operating 
conditions, according to the maker. A vol- 
umetric oil contro! meters by volume the 
quantity of oil needed for varying loads, and 
an automatic oil-heating system keeps heavy 
oil at the correct temperature and viscosity. 

Ihe entire boiler-burner unit is sealed for 
operation at higher than atmospheric pres 
sure. No induced draft fan or natural draft 
stack are required. 

The Titusville-Iron Fireman Boiler-Bur 
ner Unit is supplied in two basic types, power 
units and heating boilers. The power units 
are built in a complete capacity range trom 
37 hp to 363 hp, at normal SBI rating, with 
certified output ratings from 56 hp to 545 hp. 
The heating boilers are built in sizes from 
42504 EDR to 42,500¢ EDR at normal SBI 
steam ratings with certified output rating 
from 63754 EDR to 63,7504 EDR. 

The Boiler-Burner Unit is detailed in a 
14-page six-color brochure. In addition to 
deseriptiy Se details, the brochure includes an 
output rating chart; a cutaway drawing in 
dicating all basic components; charts show 
ing ratings, performance data, and dimen 
sions; and a discussion of the various el 
ments in the burner system. 

Copies of Bulletin B-3133 may be obtained 
from Titusville Iron Works Co., division ot 
Struthers Wells Corp., Titusville, Pa., or 
Iron Fireman Mfg. Co., Cleveland 11, Ohio 


Larger Convertible Pump-Motor 
The Berry Div. of Oliver Iron & Steel 


Corp. has announced the availability of its 
larger-horsepower 32 10 Series Rotodraulic 
hydraulic pumps, fluid motors, and trans 
missions 

The unit rotating-piston dk 
sign and may be used as either pumps or 
fluid motors interchangeably. As pumps 
the displacements are 60, 120, and 180 gpm 
at 1000 psi for continuous and 1500 psi tor 
intermittent operation. Build-in gears allow 
direct connection at 1200 rpm, 760 rpm, ort 
472 rpm. Overhung belt or chain drives are 
permitted. When used as fluid motors, rat 
ings up to 300 hp and 19,000 Ib-in. of torquc 
are obtainable at 1100 rpm. 

This larger series of units will be applicabl 
on earthmoving equipment, cranes, marine 
vessels, mining machine sawmills, steel 
mills, drilling rigs, and similar equipment, ac 
cording to the manufacturer. Further in 
formation is available from the Berry Div., 
Oliver Iron & Steel Corp., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 


utilize a 
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Every shift, a roomful of waste 
dust is gathered by the Pangborn 
Dust Collector shown above, com- 
pressed into 5 bales of 450 Ibs 
each (like one at left), and sold. 


Dust Control traps 


over 2000 ibs. of dust a day 


at Personal Products Corp. 





Processing tissue and cotton items 
at Personal Products Corp., Chicago, 
Ill., frees great quantities of fibrous 
dust. To control this dust, a Pang- 
born Dust Control system at Person- 
al Products filters 35,000 cu. ft. of air 
a minute. 


Every shift, Pangborn equipment 
collects over 2000 pounds of dust 
which Personal Products bales and 
sells to paper mills and similar in- 
dustries. During the winter, the al- 
ready-warmed, cleaned air is reused, 
cutting fuel costs and eliminating 


need for additional heating equip- 
ment. And the dust-free atmosphere 
maintains working conditions at a 
high level. 


Robert MontBlanc, Salvage Fore- 
man at Personal Products, says: 
“The Pangborn Dust Collector is 
doing a good job. It improves work- 
ing conditions, makes plant house- 
keeping less costly, saves money on 
heating costs, and gathers salable 
salvage material. The last factor 
alone makes Pangborn very much 
worth-while.”’ 


Look to Pangborn for the latest developments in 
Dust Control and Blast Cleaning equipment 


Par 


WHAT IS YOUR 
DUST PROBLEM? 


Whatever aspect of dust con- 
trol bothers you, Pangborn 
will solve your problem. Mail 
today for complete 


Nome 


somes Company 


information. Address 


ithe tee eet ee tii iit itt iit iit | 


PANGBORN CORPORATION, 
2200 Pangborn Bivd., Hagerstown, Maryland 


Gentlemen: Please send me a copy of Bulletin 9O9A, 





born DUST 
CONTROL 


STOPS THE DUST HOG from stealing profits 


Zone State 
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CHACE BIMETAL 


CONTROL 


OR ALMOST 30 YEARS, Birtman Electric Company has manu- 
factured irons known for their reliability. This Birtman 
lron carries a five-year warranty, a good indication of its 

quality. Of course, the actuating element is Chace Thermostatic 
Bimetal, a vital part in the fabric heat selector mechanism, one 
of the outstanding features of this Birtman product. Other inter- 
esting features are the finger tip dial regulator with positive 
shut-off and the light in the handle indicating when the iron is on. 


The mechanism is interesting. An ingenious gear train, housed 
in the forward part of the handle, raises and lowers the double 
contact arm assembly “A,” when the dial is turned. The thermo- 
static bimetal element “B” is fastened to the sole immediately 
below. When the sole heats up, the bimetal element bends 
upward and the insulated post presses against the contact arm, 
opening the contacts. Thus the circuit is broken, the sole cools 
slightly and the bimetal returns; once again the circuit is re- 
established and the heating cycle begins. Turning the dial 
clockwise raises the contact arm, lengthening the time the 
bimetal takes to break the contacts, hence the iron operates 
in a higher temperature range, as for linen. The opposite direc- 
tion permits opening the circuit sooner and the iron heat is 
suitable for rayon or silk. With dial turned to “off,” the contacts 
are held open indefinitely, a nice safety feature. 


Chace fabricates this element ready for assembly by Birtman. 
We also furnish our 29 types of thermostatic bimetal in random 
length coils, strip and assemblies, to precision specifications. 
For real economy and efficiency, consult with our Application 
Engineers before proceeding with your next design. In the 
meantime, send for 32-page booklet, “Successful Applications of 
Chace Thermostatic Bimetal,” with condensed engineering data. 


W. M. CHACE CO. 
4 Thermostalic Bimelal 


9 
"ey FN 619 BEARD AVE., DETROIT 9, MICH 
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Scoop Attachment for 
Hydraulic-Powered Fork Trucks 

A scoop attachment, designed for use on 
any of its hydraulic-powered fork trucks, has 
been developed by the Elwell-Parker Ele« 
tric Co., 4205 St. Clair Ave., Cleveland 3, 
Ohio. 

The attachment is specifically designed for 
handling such bulk materials as fine coal, salt, 
sulfur, grain, etc., but is not intended for 
loads where the lumps are large. It re 
ceives its hydraulic power trom the same 
system which operates the lift and tilt on the 
vehicle. 

Dimensions: overall width, 37%/s in.; 
cubic content, 25 cu ft; capacity, 3200 |b, 
(maximum capacity of scoop determined by 
truck capacity). Features of the scoop are 
its anti-friction bearings supporting the trun 
nions of the scoop, a double acting hydraulic 
cylinder which moves the unit from the load 
ing to the carrying position, and a replaceable 
wear strip on the lip of the scoops. Further 
information about the scoop attachment 
may be had by writing the Elwell-Parker 
Electric Co. 


Shaft-Mounted Speed Reducer 

Under the name ‘‘Shaft-King,” a new 13 
to-l-ratio series of shaft-mounted speed-re 
duction units has been introduced by Ameri 
can Pulley Co., 4200 Wissahicken Ave., 
Philadelphia 29, Pa. 

Adaptable to any shaft size up to 3'°/1¢ in., 
Shaft-King speed reducers require only 
standard shaft lengths (twice the shaft di 
ameter plus clearance) to be mounted directly 
on the shaft of the driven machine, according 

American Pulley. 


Two trains of flame-hardened helical gears 
reduce the driven shaft speed to obtain{a 
13-to-1 ratio. Gearing and bearings are con- 
tinuously splash-lubricated by the high 
speed gear and the counter-shaft pinion 
which operate in an oil reservoir in the lower 
third of the three-wall housing. 

Another Shaft-King construction feature 
is the patented concentric-shaft design which 
places both the input and output shaft above 
the oil level. Additional features include a 
leakproof, anti-friction oil sealing system, 
interchangeable split-tapered bushings, and 
the use of both ball bearings and tapered 
roller bearings. 

For protection against sudden overloads 
or jamming conditions, Shaft-King speed 
reducers can be equipped with the American 
torque-arm overload release. As a safety 
precaution on applications where reversing 
must be prevented, Shaft-King speed reducers 
may also be equipped with an internal back- 
stop. Both the overload release and back 
stop features are optional. 

Speed ranges are from 11 to 154 rpm, with 
driving-motor limits of from fractional to 42.8. 
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Microformer-Type Extensometer 

A Microformer-type extensometer designed 
to produce stress-strain diagrams with high 
strain magnifications and low magnifications 
respectively below and above the elastic 
limit of materials has been announced by 
Baldwin-Lima-Hamilton Corp., Philadelphia 
42, Pa. The new Baldwin TS-M_ Dual 
Extensometer is used with a recorder of the 
Microformer type, employing these variable 
miniature transformers for transmission of 
strain variations 





Ten strain magnifications ranging from 
5:1 to 200:1 are provided by means of 
Microformers at three positions on extensom- 
eter slide and horizontal arms, by the use of 
extension arms, and by the selection of three 
magnifications available in the Baldwin 
Microformer recorder. 

Dual magnification is accomplished during 
any tensile test by switching manually from 
one to another of the Microformers on the 
extensometer when any selected value of 
strain or reached. A_ selector 
switch connects to the recorder outlet re 


stress is 


ceptacle, 

With standard optional adapters this ex 
tensometer can be used on wires, flats, and 
round specimens. Wires may be of 0.02-in. 
to 0.25-in. diameter with gage lengths of 2 in 
and 8 in., or 10 in. Round specimens may 
be of 0.25-in. to 2-in. diameter with 2-in. 
gage length. Flat specimens may be up to 
1 in. thick and 1'/2 in. wide with gage lengths 
of 2 in. and 8in., or 10 in. Elongations as 
great as 2 in. are measurable. 

The measuring unit assembly is supported 
by an adjustable arm which is clamped to 
one of the vertical columns of the testing 
machine. The slide frame is designed to 
assure straight linear movement of the Micro 
former and core near the pivots. The ex 
tensometer may be used with or without the 
arm extension on which one of the three 
Microformers is mounted. 





Use a CLASSIFIED 
ADVERTISEMENT 


for Quick Results 
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Gas-Pressure Gages 

The Draeger line of gas-pressure gages is 
being handled in the United States by Comp 
tition Chemicals, Box 141, lowa Falls, lowa. 

Made in Germany, the gages accom 
modate ranges of 05000 psi, with diameters 
of cases 1'/4, 1'/2, 2, 2'/s, 3/3, 4, and 6 in 
The gages have a Bourdon-tube movement. 
Standard connection threads are '/s, ts 
3/,, or '/o in. 

Special gages and several styles of gages 
are also made by the Draeger firm. Further 
information is available from Competition 
Chemicals. 


Internal Heat-Exchanger 


An exclusive feature, available in all Far 
ris nozzle and semi-nozzle satety relief valves, 
is an internal heat-exchanger. This unit 
can be incorporated in the valve body with 
out creating interference with the rest of the 
valve mechanism 

The internal heat-exchanger eliminates the 
necessity of steam tracing or steam jacket 
ing a valve where highly viscous lading is 
encountered, Farris declares. It consists of 
a steel coil inserted into the valve body and 
led out to connect with a steam line. The 
coil ends are accessible for return-pipe in 
stallation or one-pipe installation with a vent 
valve. A steam trap drains the coils and the 
construction is suitable for back pressure. 

Further information can be obtained from 
Farris Engineering Corp., 612 Commercial 
Ave., Palisades Park, N. J. 


Send for Nicholson 


FLOAT BULLETIN 753 


- Complete Data on Welded Floats; Diagrams, 
Tables, Formulae for Calculating Buoyancies 


The booklet is a standard reference for 
specifiers of welded floats. Nicholson 
furnishes any type for external or inter- 
nal pressures; in stainless steel, Monel, 
chromium, cadmium or copper-plated 











SERVING 
INDUSTRY 
FOR 41 YEARS 


* Steam Atomizing Oil Burners 

* Mechanical Atomizing Oil Burners 
* Low Air Pressure Oil Burners 

* Rotary Oil Burners 

* Industrial Gas Burners 

* Combination Gas and Oil Burners 
* Tandem Block Combustion Units 

* Fuel Oil Pump Sets 

* Refractory Burner and Muffle Blocks 
* Valves, Strainers, Furnace Windows 


Detailed information gladly sent you 
upon request. 


ST 


Established Incorporated 
1912 1917 


RANEY 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1239 East Sedgley Ave., Philadelphia 34, Pa. 
Southwestern Div: 2512 So. Blvd . Houston 6, Tex 











steel. Sizes, 2” to 14” diam., press. to 
4800 Ibs.; standard or special connec- 
tions. Quick delivery on many sizes and 
shapes. Nicholson floats are standard 
with hundreds of manufacturers. 











Ui NICHOLSON SV 


TRAPS -VALVES -: FLOATS 


219 OREGON ST., WILKES-BARRE, PA. 
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AUTOMATIC LINCOLNWELD 
SPEEDS PRODUCTION 


© \€ Co. 1953 


INCREASES FRAME 
STRENGTH, RIGIDITY 


rte 1. Two U-shaped stampings of hot Fig. 2. Completed frame assemblies are 
rolled carbon steel are automatically weld- twisted and vibrated severelytotest strength 
ed into frame side rails. Speed .. . 36 sec- of machine welds. No 

onds. Only two operators required pe ma- racture of welds has 

chine for complete operation. ever occurred. 











ve a motor 
"Gad gear boa 


locaton of #acer 


OUTPUT INCREASED 5 TIMES 
WITH AUTOMATIC LINCOLNWELD 


PF winlsntnen wig welding of automobile frame side rails has increased 
output by 5 times. Four automatic Lincoln machines now weld 80 
rails per hour at the Frame Division, Murray Corporation of America, 
Ecorse, Michigan. 

Each machine has 6 Lincoln “hidden-arc” heads which weld at speeds 
of 120 inches per minute. Entire operating cycle per rail is only 36 
seconds. All operations, including welding, clamping, feeding of wire 











Fig. 3. Automatic “hidden-arc" welding heads move 
into position after side vail is clamped. Heads guided 
along seams by tracer and contour compensating de- 
vice for alignment of wire and joint. 





and flux, tracing and slag 
removal, are fully auto- 
matic. After welding, the 
heads retract and the 
assembly is kicked out 
by ejector pins. 
Weiding speed is in- 
creased 400% over pre- 
vious manual welding. 
Controlled time cycle 
and uniform heat input 
keep frames within %” 
end tolerance—less than 
possible with hand work. 
Cratering is eliminated. 
Entire operation uses 
only 25% of floor space 
previously required. 








GET THE FACTS! Latest data on procedures and speeds with Automatic Lincolnweld 
ore available in Bulletin 439. Write on your letterhead to Dept. 4804. 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 17, OHIO 
THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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Tube Flarer 
Parker Appliance Co., Cleveland 12, Ohio, 
has announced that it has designed and is 
now manufacturing 
a powered tube 
flarer. The new unit 
was conceived to put 
tube flaring on a 
high-volume produc- 
tion level. 
Designated Model 
232A, the new unit 
produces pertect, 
concentric, smooth 
surfaced, 37-deg. 
tube flares for use 
with standard Tri- 
ple-lok and AN tube 
fittings, according to 
the announcement. 
The flares meet the 
following standards: 
AN, JIC, SAE Hy 
draulic, and ASME. The machine will flare 
the full range of standard tube wall thick 
nesses and all tube sizes from '/s-in. through 
2-in. outside diameter. 

Annealed seamless copper, aluminum, 
steel, and stainless steel tubing can_ be 
handled. 

In addition to fiaring, the unit, by virtue 
of interchangeable heads and accessory at- 
tachments, can be used for square-burring 
of tubes. For square-burring, the unit will 
handle tube sizes ranging from '/, through 
2 in. in outside diameter. 


High-Temperature Thermal Switch 


Control Products Inc. has announced full 
production on the new CPI two-wire-type 
super-high-temperature thermal switch. 

Designated type ASA-21-2 by the manu- 
facturer, the new switch is designed for 
extremely high temperature applications in 
jet engines, gas turbines, after-burner con- 
trols, or wherever temperature warning is 
required to 2000 F. Type ASA-21-2 1s a 
non-grounded switch and has maintained 
set calibration for 100 hr at 1500 F with a 
variation of only 10 F. Contacts are welded 
on flexing-type arms. Switch is constructed 
of stainless steel throughout and weighs 
approximately 607. It is available normally 
open or normally closed. 

The new thermal switch complements the 
line of thermal devices and waterproof 
switches manufactured by Control Products. 
Specifications and an illustrated catalog will 
be sent by the manufacturer, Control Prod 
ucts Inc., Sussex St., Harrison, N.J. 


Carbide-Tipped Radial-Saw Blades 


A new line of low-cost carbide-tipped saw 
blades designed especially for use with radial 
saws will reduce machine downtime and 
eliminate many common blade problems in a 
number of industrial cutting operations, 
according to the manufacturer. Introduced 
by the Delta Power Tool Div. of the Rock 
well Mfg. Co., these carbide-tipped blades 
are said to be the first to be mass-produced. 

Two major advantages are attributed to 
the new blades: longer life and ease n 
cutting hard or abrasive materials. 

The blades are offered in 10-, 12-, and 14- 
in. diameters to fit standard arbors and in 
24-, 30-, and 36-tooth types respectively. 
Further information is available from the 
Delta Power Tool Div., Rockwell Mfg. Co., 
400 N. Lexington Ave., Pittsburgh 8, Pa. 
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Sealed Bearings for Wheels 


Development of a sealed bearing tor in 
dustrial casters and wheels has been an 
nounced by the Bassick Co., Bridgeport 2, 
Conn. Described as a labyrinth-type seal, 
the Bassick development eliminates — the 
necessity for specially prepared surfaces to 
insure proper sealing, according to the manu 
facturer. The bearing can be re-greased by 
standard grease-gun technique through regu 
lar Alemite pressure fittings. 

According to Bassick, the new sealed bear 
ing is now available on a growing number of 
Bassick wheels, at an addition of $0.50 each 
: to the list price 





3 Por g 3 — closed die forgings — 


with their unmatched economic 
and mechanical advantages offer 
quick and complete solutions for 
Problem Parts problems confronting 


any member of a production team. 
Rotary-Feeder Air Lock 


A new rotary-feeder air lock for handling 
bulk material under high pressure or vacuum 
has been announced by Beaumont Birch 
Co., 15th and Race St., Philadelphia, Pa. 
Applicable to chemical and food processing, 
it is available in cast iron, stainless steel, or 
Monel. 

Beaumont states that high-pressure appli- 
cation is possible because of the method of 
sealing ends of rotor. This is accomplished } 
by means of a seal, which may be spring > | 
loaded, of rawhide, neoprene, asbestos, or ‘i 
teflon, either run dry or lubricated as re : 
quired. Further assurance against leakage 
is obtained by the injection of an inert gas 
inder pressure between ends of rotor and 


Consult a forging engineer about the 
closed die forging process for producing 
parts with the correct combination 
of mechanical properties required 


for your product. 





casing. 

Shaft is also sealed against leakage and 
bearings may be either ball bearing or high 
temperature bronze. Rotor is available with 
“IX pockets or more and vanes are hard 
irfaced, ground, and_ polished 

Beaumont claims that in addition to its 
high pressure applications, this rotary 
feeder is unique in that the casing ends are 
tastened with only tour bolts, an advantage 
n applications such as the food industry 
where frequent dismantling tor cleaning after 
each batch is a requirement 


















Engineering, pro- 
duction and eco- 
nomic advantages 
obtainable with 
closed die forgings 
are presented in 
this Reference 
Book on Forgings. 
Write for a copy. 


Rack-Mounted Oscillograph 


An electrical equivalent of the Du Mont 
Type 304-A Cathode-Ray Oscillograph is | « 
now available as a rack-mounted unit The 
rack-mounted version is designated as_ the 
Type 304 AR, according to the Instrument 
Div ‘ Allen B. Du Mont Laboratories, Inc., 

° 760 Bloomfield Ave., Clifton, N. J. 

The Type 304-AR features the same built 
n voltage calibration as the Type 304-A. 
Che illuminated screen is specially calibrated 
for reading any portion of the signal directly 


. n volts. The screen is calibrated by a push # 
button control on the operating panel which bi 
applies a standardizing potential to the : 
creen. ; 

The rack-mounted oscillograph requires ‘ 


83/4 in. vertically in a standard relay-rack. 


Front panel is designed for accommodation 


of supporting fastenings. Special panel  —™ 

finishes are available to match manufac : DROP FORGI NG oo ee ? SI ce a 

turer's requirements. ¥ Sal wal tai tae an ave se —_ 
The Type 304-AR incorporates a flat fee 5, ASSOCIATION Please cond 60-gage bechiet onsite’ 

; . . “at , a2 €2- ¢ booklet en 

aced, tight-tolerance cathode-ray tube, $3 605 HANNA BLDG + CLEVELAND 15, OHIO “Metal Quality — How Hot Working Improves 


Pype SADP-, to increase accuracy of meas Properties of Metal,” 1949 Edition. 
irement. Voltage reading range on a four 
nch scale is from 0.10 v to L000 vy, full scale. 
Frequency response is flat at direct current 
and extends to 300 kc, 50 per cent down 
All electrical characteristics of the instrument 
are identical to those of the Du Mont Type 
304-A Cathode-Ray Oscillograph. 


5 
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Photo courtesy Sperry Gyroscope Company 






BOMBING RUN IN THE LABORATORY 





charted by Brush Oscillograph 





On the analog computer, this engineer has duplicated flight 





conditions for a new jet plane making a bombing run on 
automatic pilot. Then he checks the performance of the 
system as charted by the six-channel Brush Oscillograph. 







Mission accomplished! 






In many such exacting studies, immediate recording of 
electrical or mechanical phenomena by Brush Oscillographs 
saves engineering time and simplifies tests. These precision 
instruments give you answers in writing—of stress, strain, 
torque, vibration, pressure and other variables. They are 
. from the single channel unit 









available to suit your needs.. 





up to the six-channel size shown above. 






Brush representatives are located throughout the U.S. In 
Canada: A. C. Wickman, Ltd., Toronto. For bulletin, write 
P-9, 






Brush Electronics Company, Dept. 3405 Perkins 


Avenue, Cleveland 14, Ohio. 









COMPANY 


formerly 

The Brush Development Co. 

Brush Electronics Company 
ts an operating unit of 

Clevite Corporation 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS . ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 
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Hand-Operated Metal-Roller 


Addition of six new models of a hand 
operated roller, said to increase the material 
capacity and forming width over previous 
models, has been announced by O’Neil- 
Irwin.Mfg. Co., 569 Eighth Ave., Lake City, 
Minn. 

These models, designated Di-Acro Rollers, 
have a material capacity ranging from 16 to 
24 gage sheet steel, forming-width range of 
12 to 42 in., and radius capacity from 2 in. 
to infinity. The company states that these 
rollersjincorporate a cam-idler feature into 
their design which makes it possible to form 
circles of any diameter in two passes through 
the rolls. 

Circles of the same diameter as the form- 
ing rolls or slightly larger can be formed in 
one pass through the roller by making a slight 
adjustment, according to O’Neil-Irwin. 
Bends can also be located in any position 
along a sheet of material being formed in the 
roller because the material can be fed through 
the rolls without bending until the cam lever 
is engaged, the company pointed out. 

Round, flat and square stock as well as 
many other ductile materials can be formed 
with the machine. Special rolls for special 
bending jobs can be supplied. Sample ma 
terial with specifications may be submitted 
for test forming or sample duplication, the 
company says. Cost of the Di-Acro Roller 
ranges rrom $110.00 to $355.00. Delivery 
can be made on most models in approximately 
four weeks. Complete information furnished 
on request. 


Pressure Transducer 


A pressure instrument claimed to operate 
under conditions of extreme vibration and 
acceleration has been announced by G. M. 
Giannini & Co., Inc., 117 E. Colorado St., 
Pasadena, Cal... and. East Orange, N. 
The Model 45176 Pressure Transducer with 
pote ntiometer output hz as been designed so 
as to be adaptable to many uses in industrial, 
missile, or aircraft applications; as an alti 
meter; and for air-speed pressure or ram 
pressure measurement. Up to 50 4 output 
can be obtained where an electrical signal 
proportional to pressure Is required. 4 
frictionless spring-flexure pivot-movement 
design is used, which requires no gears or 
bearings to obtain movement amplification. 
The operating assembly is statically and 
dynamically balanced to reduce vibration 
effects. 

The output of the standard instrument is 
linear with applied pressure, but outputs can 
also be supplied linear with altitude, air 
speed, or to natural or empirical functions. 
Dual outputs can be provided, and each out- 
put in a dual system can be made to meet 
different specific functions. 

The Model 45176 pressure instrument is 
available in ranges from 0-10 to 0-30 psi in 
5-psi increments, in special pressure ranges, 
and can be had with various resistances and 
with cases that will withstand pressures of 
150 psi. A low-loss filter is furnished in the 
input pressure port, and models are available 
with temperature compensation. The unit 
will operate when subjec ted to environmen- 
tal vibr rations of 5G in the frequency range 
from 10-500 cps and can be made to with- 
stand shocks of 40G without structural 
damage, according to the company. Weight 
is less than 14 oz. 
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Motor-Driven Tramrail Trolley 


4 motor-driven trolley for tramrail service 
which can be furnished with any one of 18 
travel speeds by changing two or four gears 
has been announced by The Forker Corp. 
The units may be constructed to short-wheel 
base at 25 in. in four-wheel design and 16 in. 
16 in.-16 in. n eight-wheel design. Longer 
wheel bases are available. 

The electric powce red trolley is designe d 
for use with Ohio Tramrail Shielded Satety 
I'ype Electrification, which carries the cur- 
rent conductor bars in a metal housing 
directly under the track. The current col- 
lector shoe is located in a protected position 
inside the trolley yoke and resting on the 
load bar. A double-reduction straight spur 
gear drive is used to power the drive wheels. 
\ choice of 18 gear reductions is obtained by 
altering ratios between motor pinion and B 
gear, and altering the C pinion and D drive 
gears in the second reduction. 

The range of travel speeds available 
through selection from the 18 gear reductions 
possible is further expanded by choice of 
electric motor speeds. High-starting-torque 
electric motors with 1800, 1200, and 900 rpm 
permits choice of travel! speeds of Ohio 
Iramrail Motor Driven Trolleys ranging 
from 56 to 600 fpm. Gears are made of 
C.1035 steel with cut teeth. The pinion 
gears are heat-treated. The cut gear teeth 
ire made with °/; and ®/s diametral pitch and 
20-deg stub tooth. 

The heat-treated steel drive wheels drive 
on top ot the track. They are of 3!''/j¢-1n. 
diameter. The wheels are crowned and are 
not flanged. Four heat-treated guide rollers, 
mounted on the trolley frame, position its 
direction of travel. 

The trolleys may be obtained to operate at 
an approximate single, or selective variable, 
speed of 56, 75, 100, 125, 150, 200, 250, 300, 
450, or 600 ftpm, and other intermediate 
speeds, with a full-rated load trom creeping 
to maximum speed in both direction 
Further information about the motor-driven 
trolley may be obtained by writing to The 
Forker ¢ orp., DOS Random Rd mS leve land 
f Ohio. 


DEFINITIONS 
OF OCCUPATIONAL 
SPECIALTIES IN 
ENGINEERING 


A good book to consult 
for authorized definitions of 
approximately 500 occupa- 
tional specialties in engi- 
neering 


Prepared by the ASME 
with the assistance of repre- 
sentatives of pertinent na- 
tional engineering socicties. 


Published, 1951 $2.50 
($2.00 to ASME members) 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 West 39 Street, New York 18 
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Maximum Electronic Performance 
in any WEA THER © rig? 


eg 


Lord 
TEMPROOF MOUNTINGS 
ON fm 618S-1 


4 


TRANSCEIVER ~ 


SENSITIVE electronic equipment for airline trans- 
mitting and receiving must give continuously accurate 
results. For instance, note this “inside” view of the Col- 
lins Transceiver, mounted on Lord Temproof Mount- 
ings which isolate it from vibration and shock. Lord 
Temproof Mountings function efficiently throughout 
operational ranges of temperature from —80° to 
+250°F. The Collins Transceiver with automatically 
tuned elements for maximum flexibility and high power 
output delivers maximum performance in any weather, 
completely protected from vibration, shock and exces- 
sive equipment motion at resonant frequencies by Lord 
Temproof Mountings. 

May we give you further details on this Lord appli- 
cation or help you solve your specific mounting require- 
ment? 


Tote ey TET 
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RESISTANCE 


Reconditioning Wet Apparatus 


The bad effects of excessive moisture in 
insulating material, particularly when local- 
ized, are numerous. The effect most likely 
to result in failure in the early stages of 
exposure is that of low resistance paths 
which may develop either through or over 
the surface of the insulation. The likeli- 
hood of failure from this cause is increased 
by the presence of dirt and other foreign 
matter, and may occur in either organic or 
inorganic insulating material. 

If moisture has been deposited on clean 
insulation only superficially, then the heat 
resulting from the normal operating tem- 

erature of the equipment may remove it 
»xefore failure occurs. However, the normal 
operating heat of at least some parts of the 
equipment is sometimes insufficient to 
drive out moisture that has penetrated 
through surface defects. 

If moisture is allowed to remain in 
insulation, it usually—in time—causes 
corrosion of metal conducting parts, aggra- 
vated by the presence of chemicals and 
electric potential, thus increasing the 
danger of failure. 

In addition to apparatus which may be 
exposed to moist atmosphere, or wet with 
fresh water, there may be occasions when 
it becomes necessary to rehabilitate equip- 
ment that has been subjected to salt water. 
In such case, clean fresh water must be 





.»» ELECTRICAL INSULATION 








used to remove all traces of salt before 
drying of the apparatus is attempted. Any 
evidence of oil or grease on the insulation 
should also be removed by using a volatile 
solvent such as carbon tetrachloride. 

Then the apparatus must be dried out 
before electrical potential is supplied. 
Numerous methods and various tempera- 
tures for drying out electrical equipment 
are used, including forced hot air, ovens, 
circulating electric current through the 
conductors, or combinations of these 
methods. Local conditions and facilities, 
manufacturer's recommendations, and the 
type of equipment involved, dictate the 
method used. 
Test Procedure 

If possible, secure records of previous 
insulation resistance tests on the apparatus. 

Make short-time tests oan time- 
resistance tests for comparison to help 
decide whether drying 1s necessary. If 
present readings are at all comparable 
with previous tests made at or corrected 
to the same temperature, a drying-out run 
may not be necessary. 
NOTE: The above material is taken from our Instruction 
Manual—for the use of Megger Insulation Testers. Within its 
96 pages, such subjects as ‘Temperature Correction’, “Inter 
pretation” and many others are discussed in a clear and 
interesting manner with very ample illustrations, charts 
and tables. We'll be glad to send you a copy of this manual 


without obligation. Just write on your company letterhead 


for Manual 21-J-M. 





NEW-1 mproved Case 
For Midget MEGGER® 


Insulation 
Tester 


JAMES G. 


ELECTRICAL TESTING 
INSTRUMENTS 
; e 
SPEED MEASURING 
INSTRUMENTS 
* 
' LABORATORY & SCIENTIFIC 
EQUIPMENT 












from Case 


BIDDLE CO. 





The ever-popular 
Midget Megger co. 
tion Tester is packed 
in a leather case of 
new design. As with a 
fine camera case you 
simply flip back the 
lid of the case and the 
instrument is ready 
for use. The leads are stored 
in a compartment under the 
instrument. The Midget 
Megger Test Set contains its 
own unfailing source of test 





Operates current in a hand generator. 
m, No dependence on batteries 
Without or other power supply. 
. Ratings up to 50 megohms 
Removing 2" egonms, 
& 500 volts Se are available. 


Write for BULLETIN 21-85-m 






<= 


8-934 


] James G. Biddle Co. 

" 1316 Arch St., Phila. 7, Pa. 
] Gentlemen: 

] Please send me [| Manual 21-J-M 

] | Bulletin 21-85-M 
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Magnet for Gas Truck 

Especially adapted for the handling of cast 
ings, cast iron or steel borings, and steel turn- 
ings is a 6,000-lb capacity Yale Gas truck 
with a lifting magnet supported on a goose- 
neck boom. 

Manufactured by the Yale Materials 
Handling Div., of the Yale & Towne Mfg. 
Co., Philadelphia, Pa., the truck mounts a 
36-v model Z-36 Ready-Power unit which 
supplies the current to energize the magnet. 
Fingertip controls are used for raising the 
load and energizing the magnet. 

The lifting magnet can be hung at any one 
of four different positions on the boom and 
the hook capacity varies from 4,700 Ib at 
36-in. outreach to 3,000 |b at 72-in. outreach. 


High-Magnification Extensometer 


A new high-magnification extensometer 
for gage lengths of */jo in. or '/2 in. is now 
available from Tinius Olsen Testing Machine 
Co., Willow Grove, Pa., for '/:,-in. to 4/s-in. 
diameter specimens. The ‘*/1o gage length 
model is recommended for standard 0.113 
in.-diameter specimens 

The Type S-9 Electric Extensometer is 
used with the Olsen Model 51 Electronic 
Recorder for detecting strain under both 
elastic and plastic tension tests. The in 
strument is provided with magnifications of 
50, 100, and 200, which are available by the 
turn of a switch. Overall dimensions of the 
S-9 are approximately #/, X7/s * 1 in. 

Other S-type  high-magnification Ex 
tensometers are available for gage lengths of 
1 in., 1.4 in., 2 in., 8 in., and 10 in. For 
further information and specifications, write 
to Tinius Olsen Testing Machine Co. 1164 
Easton Rd., Willow Grove, Pa. 


Crossbar Switch 


A crossbar switch adaptable to a wide 
range of uses in multiple switching of audio 
and video circuits, in computer systems, and 
many other applications, has been markete 1 
by James Cunningham, Son & Co., of 
Rochester, N. Y. 

Advantages claimed for the 
ability to handle high frequencies, extremely 
low crosstalk level, rapid operation, and 
compactness. It is available with 4 or 10 
link levels, and either 10 or 25 line levels. 
Each circuit may have up to 3 conductors. 
Flexibility in the design permits modification 
to meet many special requirements. 

Excellent transmission said to be achieved 
at frequencies as high as 70 megacycles 
Bridging capacitance between adjacent con 
ductors is 15 mfd. The crosstalk level be 
tween the two circuits with common ground, 
and adjacent in both line and link levels, is 
down more than 65 db at 10 megacycles. 

Each of the electromagnets requires 200 
amp turns, equivalent to 2.5 w. The coils 
will dissipate 3 w continuously. Coils are 
available for operation at 12, 24, or 48 v. 
Control of the switch may be either by 
manually operated keys, by automatic con- 
trol circuits, or by dialed impulses. Circuits 
are available for channeling circuit paths 
through the switch and preventing simul- 
taneous seizure. Additional information 
about the Cunningham Crossbar Switch can 
be obtained from James Cunningham, Son & 
Co., 13 Canal St., Rochester 8, N. Y. 


switch are 
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DISTINCTIVE ACVANTAGES 


Requires No Attention 
Visual Inspection 
While Operating 


No Wearing Parts 
Freedom from Shut-downs 


NO MAINTENANCE 


NO LUBRICATION 
No Loose Parts 
All Parts Solidly Bolted 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


NO BACKLASH 


CAN NOT 
“CREATE” THRUST 
Drives Like a Solid Coupling 


Elastic Constant Does Not Change 
Original Balance 's Maintained 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


f , Thomas Couplings 


f 
} t 
| | 


are made for g wide 
range of speeds, 
horsepower and 


shaft sizes. 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 








Write for our new 
Engineering Catalog No. 51 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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High-Speed Counter 

The Streeter-Amet Co., has announced 
an Ametron Miniature Numerical Indicator, 
a high-speed instrument designed for high 
readability. 

The high-speed numerical counter is 
geared to a servo motor and can be installed 
long distances from the measuring point 
without lag difficulties. It can be used to 
measure velocity, temperature, light, weight, 
length, and many other variable quantities. 
It can also be used in conjunction with re 
cording units in applications where continuous 
readings must be available to facilitate batch 
ing and processing operations, etc. An il 
lustrated circular will be sent on request by 
Streeter-Amet Co., 4101 Ravenswood Ave., 
Chicago 13, Ill. 


Standard Low-Pressure 
Storage Tanks 


The manufacture of standard tanks for 
storage of materials at atmospheric or low 
oressures has been announced by the Jobbing 
Jiv. of Aluminum Co. of America. Prev- 
iously all tanks were tailor-made to customer 
specifications with materials ordered as 


needed. 


Standard tanks can be had in capacities 


ranging from 5800 to 16,400 gal and are of 
bot orizontal and vertical types. All 
tanks are 10 ft in diameter and are made 
from '/,-in. welded 3-S aluminum alloy. 

The horizontal tanks come in capacities of 
6400, 11,400 and 16,400 gal. The vertical 
tanks designed to be supported on a flat 
base come in capacities of 5800, 10,800, and 
15,800 gal. The vertical tanks designed to 
be supported on six legs come in capacities of 
6400, 11,400, and 16,400 gal. 

All these standard tanks can be equipped 
with a 20-in. inside diameter manhole, either 
of the fixed or swing type. The hinged cover 
can take nointernal pressure and is not vapor 
proof. The other, or fixed type, can take 
some pressure. 

Also, standard welded neck connections 
can be had with small added cost. These 
neck connections come either in the Van 
Stone connection—-which has a movable 
steel flange and can easily be aligned with 
the opposing flange on adjacent piping—or 
the welded neck which has an integral flange. 

While some gage pressure can be applied 
to the tanks, no rule-of-thumb can be given, 
according to the manufacturer. Such items 
as position of tank, horizontal or vertical, 
and weight of the contents must be known 
before gage pressures can be figured. 


Valve Actuators 


Designed as package units for installation 
directly on the valve in service, on valves at 
manufacturer’s plant, or at distributor's 
warehouse, the new line of Ledeen Valve 
Actuators are for the automatic operation of 
gate, plug, diaphragm, butterfly, pulp-stock, 
and other flow-control valves. They are 
mounted directly on the valve without need 
of outside support. Operated by air, gas, 
oil, water, or steam, they feature power 
operation and direct or remote control. 

The line is illustrated and technically de 
scribed in Bulletin 3000, which includes 
actuator-selection instructions and_ tables. 
Copies of Bulletin 300@ may be had by 
writing Ledeen Mfg. Co., 1600 S. San Pedro 
St., Los Angeles 15, Cal. 
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with these F - 
Saving Baffles 


®@ Provide cross-flow of gases 
over tubes for maximum 
heat-transfer 


Tapered gas passes and 
curved surfaces streamline 
the gas flow and maintain 
gas velocity for efficient heat- 
extraction 


Draft losses materially re- 
duced by elimination of eddy 
currents, bottlenecks and 
dead gas pockets 


Less steam used in cleaning 
because soot blowers are 
used less often, and more 
effectively 


Applicable to any design of 
water-tube boiler, fired by 
any fuel 


Each installation is designed 
on the basis of 25 years 
experience in this special- 
ized branch of engineering 





Installed by skilled mechanics 


Ask for bulletin BW 40 
giving valuable data 
on modern baffle-wall 
constructions — free 


SKW._AG, WW. ASS 


“ rel! 
THE ENGINEER CO. 
( Maree) 75 West St. 


New York, N.Y. 
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One of four 42” x 20’ Heat Ex- 
chongers with special design Re- 
turn Bend Flanges . . . produced 
by DOWNINGTOWN 's Heat Trans- 
fer Division. 


the unusual is usual with us 


... yes, let DOWNINGTOWN'S experience and 
research in the fabrication of various grades 

of Carbon Steel, Stainless Steels, Nickel-Clad, 
Stainless-Clad, Monel-Clad, Cupro-Nickel, 
Aluminum, etc., be of help to you. We are 
equipped with the most modern facilities 

to handle complete jobs, within our limitations, 
in the correct alloys and methods of fabri- 
cation required to assure maximum operating 
efficiency. 


DOWNINGTOWN'S Heat Transfer Division is 
under the direction and supervision of men 
thoroughly trained and experienced in this 
field. Our Engineering Consultation is at your 
service to aid you in preparation of plans 
and specifications for definite jobs. 


Useful literature gladly sent upon request. 
Remember: “your needs are our specialty!” 













maa DOWNINGTOWN IRON WORKS, INC. 
TILE TLL] OOWNINGTOWN-PENNA. PREsseD STEEL => 
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Insulation Tester 

The James G. Biddle Co. has introduced a 
new cafrying case for its Midget Megger 
Insulation-Tester, which now can be oper 
ated without removing from the case 
Flipping back the lid makes the instrument 
ready for use, just like a camera case. The 
leads store in a compartment under the 
instrument. The Midget Megger Electrical 
Insulation Tester contains its own source of 
test current in a built-in hand generator. 
Ratings up to 50 megohms, 500 v d-c, are 
available. 

The cases are available separately. For 
information on these instruments, Bulletin 
21-85-50 should be requested from James G. 
Biddle Co., 1316 Arch St., Philadelphia 7 
> 


Portable Power Saw 

The Key-Hak Portable Power Saw attach 
ment fits any heavy-duty '/,-in. electric or 
air drill or motor-driven flexible shaft. Drills 
with chuck speeds of 2000 to 3000 rpm are 
the most desirable power units, according to 
the company. The in-line mechanism of the 
tool is said to afford the operator complet« 
control when cutting in any direction. Thre« 
ball bearings are used in the drive and crank 
mechanism. 

Following assembly, the mechanism i 
sealed in a special lubricant which assures pro 
tection to all moving parts for approximately 
500 hr of actual running, the manufacturer 
claims. Each tool is run tested at 2500 
strokes per min before final inspection and 
packing. The Key-Hak is designed to cut 
directly, without the aid of a starting hole, 
into 20-gage or lighter sheet metal, as well as 
into wood of any thickness. Special saw 
blades are available for cutting stainless 
steel, Monel, Chromoloy, and chrome vana 
dium. Other saw blades designed for cutting 
bronze, copper, aluminum, zinc, and lead 
are also available from the manufacturer. 
Scroll cuts as well as straight cuts can be 
made in a variety of building materials, in- 
cluding wood, heavy Transite, Masonite, 
and Gypsum block. 

The manufacturers, Producers & Distrib 
itors, Inc., 714 S. Sixth St., Allentown, Pa., 
have prepared a folder giving information on 
the selection of blades for various material 


to be cut, sent on request. 


BUSINESS 





NOTES 


Builders lron Foundry 
Changes Name 

Builders Iron Foundry has changed Zits 
name to B-I-F Industries, Inc. The name 
Builders Iron Foundry was adopted in 1853, 
when the company was incorporated. Its 
business was making castings for the building 
trades; now the output of the foundry repre 
sents less than 10 per cent of the company’s 
total business. More parts come from the 
sheet metal shop than from the foundry. It 
was felt misleading therefore to continue the 
use of the word “‘Foundry” in the company’s 
name. Subsidiaries of the company are 
Builders-Providence, Inc., Omega Machine 
Co., and ©, Proportioneers, Inc.“ , 
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Clark Opens Philadelphia Office 


The opening of a new Philadelphia office 
has been announced by Clark Bros. Co., 
Division of Dresser Operations, Inc., Olean, 
N. Y., compressor, engine, and turbine man 
itacturers. The new office is located in the 
Fox Bldg. at 1612 Market St., Philadelphia 
3, Pa. 

Heading the new office will be Ralph C. 
McDonald, formerly with the New York 
fice. 


Chain Belt Acquires Shafer Bearing 

Chain Belt Co., Milwaukee, Wis., has an 
nounced the purchase of Shafer Bearing 
Corp., Downers Grove, Ill. The new addi 
tion will operate as the Shafer Bearing Div. 
of Chain Belt Co. 

The Shafer line of industrial roller bear 
ings will supplement the Chain Belt line of 
sprocket chains for power transmission and 
conveying in a wide variety of basic indus- 
tries, such as oil, lumber, cement, rock prod 
ucts, pulp and paper, construction and min- 
ing, and agricultural. It is a product line 
suitable for sale and servicing by the domes 
tic and export sales organization of Chain 
Belt, as well as by the established sales out- 
lets of Shafer. 

No change is made in the management re- 
sponsibility. KR. P. Tennes, former presi 
dent, becomes division manager; M. J. 
Tennes, Jr., factory manager; H. EF. Tennes, 
sales manager; A. H. Williams, chief en- 
gineer; H. R. Lucas, controller; Gordon 
lerris, director of distributor sales. 


Revere Forms General Aluminum 
Sales Dept. 

I'o consolidate all,its general sales activ 
ities at its executive offices at 230 Park 
Ave., New York, N. Y., Revere Copper & 
Brass Inc. has announced the formation of a 
new Aluminum General Sales Dept. to 
parallel the company’s Copper and Brass 
General Sales Dept. 

Stanley H. Wilson, formerly sales manager 
of Revere’s Aluminum Div. in Baltimore, 
has been appointed aluminum sales manager 
of the new department. Harold C. Wilson, 
assistant sales manager of the Aluminum 
Div., has also been transferred to New York 
as assistant aluminum sales manager. 

Edward S. Bunn, formerly metallurgical 
manager of the Aluminum Div., has been 
assigned to Revere’s General Manutacturing 
Dept. in New York. He will continue to 
carry primary responsibility on aluminum 
products and will assume additional responsi 
bilities on copper, brass, and other mill 
operations. 


Koppers Moves Freyn Dept. 
Headquarters to Pittsburgh 


Headquarters of the Freyn Depr., Engi 
neering and Construction Div., Koppers Co. 
Inc., was moved from Chicago to Pittsburgh 
August 1, it has been announced by George 
M. Carvlin, vice president and general man 
ager of the Koppers division. 

Koppers purchased the Freyn Engineering 
Co. in 1949 and it now operates as a depart 
ment of Koppers Engineering and Construc 
tion Div. Freyn designs and constructs blast 
furnaces, open-hearth furnaces, sintering 
plants, continuous-casting machines, and 
other equipment for the steel and allied in 
dustries 
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in Process Clarifiers 


Under varying sludge loads, rake arms of this Process 
Clarifier sweep the 100 ft. diameter settling basin at speeds 
most ideal for sewage and water treatment. Lineal velocity 
of 10 ft. per minute must not be exceeded. Centered in 
the drive mechanism, powered by a 3/4 hp motor, a 
Winsmith Differential Gear Speed Reducer rotates the 
rakes at a consistent 1/30 rpm. 

“The Winsmith unit was selected primarily for its high 
available reductions within a compact case ... quiet opera- 
tion, reliability,” says Process Engineers, Inc. “Some of our 
installations . .. have been operating continuously over 
the last four years without shutdown for other than nor- 
mal maintenance.” 

Rugged dependability and compactness have led numer- 
ous manufacturers to think of Winsmith first when they 
first think of speed reducers. It’s the most complete, fully 
standardized line of worm, helical and differential units 
within the range of 1/100 to 85 hp. 

Request Catalog 148 for details. 


WINSMITH, INC. 
333 JUNE ST. 
Cpringville (Erie County), N. Y. 
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COPYFLEX 


story..." 


says Frank Holt, =. 
Bruning Drafting Room Specialist 


“Everybody knows operating costs 
are high these days. So engineers 
and draftsmen get a pleasant surprise 
when they find they can save plenty 
by whiteprinting the Copyflex way. 

“With the high-volume Model 93 
COPYFLEX, for instance, they can 
copy anything drawn, written, typed 
or printed for less than 2¢ a sq. ft. 
And they get dry, ready-to-use prints 
in a matter of seconds. 





MODEL 93 COPYFLEX MACHINE 
T cuanues BRUNING COMPANY, INC., Dept. Hoa! 
4700 Montrose Ave., Chicago 41, Ill. 

[) Please have a Drafting Room Specialist call. 

Send me free booklet on COPYFLEX 93. 

C) Show me COPYFLEX in action (no obligation). 


OMG... ccccecsecesccces Title 

Company 

GGT. « oc cc cde dwabwedascekoacstecesnal 
City .. Zone State 


cae at OFFICES IN PRINCIPAL CITIES ws 
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“| haven't met 
a man yet who 
isn't impressed \ 


“They like its continuous high- 
speed production, and the efficient 
vacuum feed that permits easy inser- 
tion of curled originals. 

“Elimination of expensive ventila- 
tion systems and plumbing makes a 
big hit, too.” 

From prints to pencils, Bruning- 
trained men like Mr. Holt can take 
care of every drafting room require- 
ment. They give “in- -person” attention 
to your needs and fast service on all 
kinds of drafting room equipment. 
They help you turn out better work 
in less time at lower cost. For more 
facts and figures on Copyflex, send 
coupon today. 


From Pencil to Print, only 
BRUNING has everything 


@ COPYFLEX Whiteprinters 

® Drafting Machines 

® Tracing Paper and Cloths 

®@ Surveying Equipment 

® Drafting Furniture 

® Drawing Instruments 

® Sensitized Papers, Cloths, Films 

® Electric Erasers 

® Complete Line of Drafting 
Supplies and Equipment 


BRUNING 


Everything for the Engineer and Draftsman 
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Poole Names Wisconsin Distributor 

Poole Foundry & Machine Co. has an- 
nounced the appointment of Kramer Indus- 
trial Sales Co., 312 E. Wisconsin Ave., Room 
301, Milwaukee 2, Wis., in the state of Wis 
consin and the east portion of lowa as their 
sales representative for the Poole all-metal 
gear lubricated flexible shaft couplings. 


Factory Boilers 
To Pump Town Water 

Pumping the water supply for the town of 
Helmetta, N. J., will be one of the duties 
of three boilers being built for the George W. 
Helme Co., manufacturers of tobacco, of 
Helmetta, by The Babcock & Wilcox Co., 
161 E. 42nd St., New York 17, N. Y. 

The boilers are to be installed in the Helme 
Co. power house. In addition to providing 
the power for the pumps distributing water 
from brook and pond for general service 
supply, they will also furnish process steam 
for manufacturing operations and heating 
steam for the plant buildings. 

The boilers are of the B&W Integral 
Furnace FF type, self-contained units 
requiring a minimum of space in the already 
existing boiler room. Each will occupy an 
area of 324 sq ft, and is 14 ft, 7 in., high. 
They are water-tube boilers, which can be 
adapted to several types of firing. Initially, 
they will be oil-fired. Later, a stoker may 
be added, permitting the use of either 
method. 

Each boiler will produce 18,000 |b of steam 
per hr operating at a pressure of 100 psi at a 
saturated temperature of 337 F 


Electrical Wiring With Aluminum 


“Electrical Wiring With Alcoa Alumi 
num,” the latest film in Aluminum Co. 
of America’s series of ‘‘How-To-Do-It’’ 
motion pictures for users of aluminum, has 
recently been released. 

The film was prepared originally for elec- 
tricians working on the erection of Alcoa’s 
Pittsburgh office building. Since it Is 
designed for the man on the job, * ‘Electrical 
Wiring With Alcoa Aluminum” deals almost 


entirely with techniques of handling and 
joining in installing aluminum conduit, 
cable, and wire 


The discussion of aluminum conduit covers 
cutting, reaming, threading, handling, and 
pulling cable. Compound use and prepara- 
tion methods for joining wire and cable are 
explained. The four most frequently used 
types of connection for aluminum wire and 
cable--mechanical, loop joint, compression, 
and welded joints —are described, full details 
on making these are given, and suggestions 
as to the proper situations for their use are 
made. 

Accompanying the film is a booklet, also 
titled “‘Electrical Wiring With Alcoa Alumi- 
num.” _ A brief, pocket-sized folder, it is both 
a checklist for points explained in the film and 
a source of information on characteristics of 
aluminum cable, wire, and conduit. The 
booklet is made available to all persons who 
view the film. 

“Electrical Wiring With Alcoa Aluminum” 
is available through Alcoa Sales Offices or 
upon direct request to: Motion Picture Div., 
aluminum Co. of America, 818 Alcoa Bldg., 
Pittsburgh 19, Pa. An estimate of potenti al 
audience should accompany film showing 
requests. 
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St. Louis Agency Named by 
Miniature Precision Bearings 


Edwards Sales Agency of St. Louis is the 
newest distributor and exclusive sales repre- 
sentative for Miniature Precision Bearings 
of Keene, N. H., manufacturer of miniature 
bearings for instruments and _ precision 
mechanisms. William D. Edwards will be 
in charge of sales and engineering services 
to manufacturers in eastern and central 
Missouri, the southern half of Illinois, and 
the St. Louis industrial area. 


Parker O-Ring Distributors 


Two more companies have been signed as 
distributors of Parker O-rings, according to 
announcement by the Parker Appliance Co., 
Cleveland, Ohio. They are: The Palmer 
Supply Co., 22? Westlake Ave., N., Seattle 
9, Wash., and Bearing Distributors, Inc., of 
4515 Liberty Ave., Pittsburgh, Pa. D. N. 
Allensworth, Parker sales engineer in the 
Northwest, will work with the Seattle firm, 
and the Pittsburgh company will have the 
help of W. O. Murray, area sales engineer. 


Worthington to Expand 
Plainfield Works 


Worthington Corp. has revealed plans for 
an expansion and modernization program at 
its Plainfield Works. 

Within the next nine months the corpor 
ation expects to spend over one million dol 
lars to increase by one-third its production 
of construction equipment, positioning ma- 
chines, and industrial mixers. 

Plans are ¢ xpec ted to bring about a 20 per 
cent increase in employment at the Plain 
field Works when the new facilities are operat 
ing at full capacity. Most of the jobs will be 
filled in the Plainfield area. 
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Stainless Steel Motion Picture 


A new motion picture, “‘Resistance Weld- 
ing of Stainless Steel,” has just been released 
by the Allegheny Ludlum Steel Corp. It 
discusses spot welding, seam welding, pro 
jection welding, and butt welding. It is a 
16-mm sound and color film, using anima- 
tion and drawings to clarify the regular pic 


ture material. Running time is 22 minutes. 


Film is available on free loan from Alle- 


gheny Ludlum Steel Corp., Pittsburgh 22, Pa. 


ey 








*Manufactured by Hollaender Manufacturing Company 


3841 Spring Grove Avenue, Cincinnati 23, Ohio 


Advantages of Alcoa 


Aluminum Pipe: 


LATEST 
CATALOGS 


Allis-Chalmers Division 
Opens Butte Office 

R. D. Moody, manager of the Rocky 
Mountain region of Allis-Chalmers general 
machinery division, has announced the open 
ing of an office in the Hirbour Bldg. in Butte, 
Mont. 

Robert C. Nealey, a sales representative 
in the Spokane district office for the last 
several years, has been named resident rep 
resentative at Butte. 




















1. LOW MAINTENANCE COST Withstands most contaminated atmos- 


pheres without paint. 
2. GOOD APPEARANCE 
Be 


4a 


Bright, clean-looking. 
STRONG— Has excellent mechanical properties. 
LIGHT—Weighs !4 as much as steel, size for size. 


With all these advantages, first cost is moderate. Schedule 10 costs little 
if any more per foot than Schedule 40 steel. 


Most ALCOA distributors and job- 
bers stock Schedule 10 and 40 
pipe and fittings in standard sizes. 
ALCOA can supply other sizes to 
your specifications. Consult your 
local ALCOA sales office or write: 





ALUMINUM COMPANY OF AMERICA 
903-3 Alcoa Building 
Pittsburgh 19, Pa. 
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Your principal source 


- modern Water Columns 
water Gage Equipment- 


Reliance 


Removable packing 
box Gage Valve Steam Alarm 
Whistle 


and 


Hood with 45° 


Meresry Lamp 
Gage Illuminator = tinged to 


2 easy cleaning 
for extra-clear 
. ' 
and distant Flat glass Gage 
. ee 
reading fume 


Recommended for con- 
ditions where gages 
ore 40 ft. or more from 
operating level, or for 
extra bright meniscus 
image. See cut at right. 
















Welded forged steel 
Water Column for 
pressures to 900 psi 














Reliance Water Columns for any working steam 
pressure assure you the utmost in dependability. 
High and low water level alarms are available on 
columns for pressures to 900 psi. Standard and 
special columns and complete safety gage equip- 
ment are made for pressures to 2500 psi. 


















The Reliance Gauge Column Company 
5902 Carnegie Avenve Cleveland 3, Ohio 
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Aeroquip Expands Facilities 

Aeroquip Corp. has acquired the plant of 
Sterling Electric Motors, Inc., located at 
Van Wert, Ohio. The one-year old plant, 
which contains some usable equipment, is 
ready for immediate occupancy. Situated 
100 miles south of Aeroquip’s main plant in 
Jackson, Mich., the 45,000-sq-ft Van Wert 
plant, whose replacement value is about 
$500,000, is located on an Il-acre plot be 
tween the Pennsylvania Railroad’s New 
York-Chicago main line and the Lincoln 
Highway, US 30. Aeroquip manufactures 
flexible hose lines with detachable, reusable 
fittings, and self-sealing couplings. 


Combustion Engineering— 
Sulzer Bros. Agreement 

Combustion Engineering, Inc., 200 
Madison Ave., New York 16, N. Y. has an 
nounced that it has consummated a license 
and _technical-assistance agreement with 
Sulzer Bros., Ltd., of Winterthur, Switzer 
land. Under this agreement, Combustion 
Engineering will manufacture and market 
Sulzer Monotube Steam-Generating Plants 
which have long been built by Sulzer Bros. 

This agreement, Joseph V. Santry, chair 
man of Combustion Engineering, said, repre 
sents the culmination of several years’ in 
vestigation of European development in the 
field of high steam pressures and is particu 
larly significant at this time because of the 
interest in pressures above the so-called 
“critical pressure” of 3200 psig. At pres 
sures above this point, Mr. Santry explained, 
the conversion of water to steam is instan 
taneous and skips the intermediate bubbling 
phase which characterizes the transition at 
pressures below critical. 


Gas Meter Film 


What is believed to be the world’s first 
movie portraying the design, assembly, and 
operation of a diaphragm-type domestic 
gas meter has been issued by Rockwell Mfg. 


oO. 

The half-hour 16-mm sound and color 
film, entitled “Operation 150,” features an 
animation sequence showing exactly how a 
typical diaphragm meter, the lightweight 
Rockwell ‘‘150,”" accomplishes the measure 
ment of gas. 

Starting with a brief dramatized sequence 
on the role gas plays in the home of today and 
the reasons for metering, the film moves into 
a detailed account of the production of meter 
diaphragms and body castings. Selected 
sheepskins are shown being carefully tanned, 
checked for proper thickness with leather 
micrometers, die-cut into disks, shaped into 
diaphragm components on a blocking ma 
chine similar to those used in hat factories, 
and finally dried, oiled and ‘‘aged.”’ 

The film then shows assembly of the finished 
diaphragm with two leather components, 
the moving parts, sandwiched between two 
heavily tinned metal disks held together by 
rivets. Finished diaphragms are then in 
flated to fifty times their normal operating 
pressure and water-tested for leaks. De 
tailed pictures of the manufacture of valve 
plates, spuds, bearings and other metal parts 
of the meter follow. 

Moving through a series of precision as 
sembly operations, the meters are shown re 
ceiving vacuum tests. Following the ani- 
mation sequence, final assembly and testing 
with bell provers and water tanks are shown 
in complete detail. 
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Hydrobuoyant Spheremotor 


A chain of flexibly coupled, hollow 
rubber spheres loop over drive pulley 
and through air-filled “J’’ chamber. Un- 
derwater end of “J” chamber forms 
water seal as spheres go through aper- 
ture. Neglecting friction: Will this ma- 
chine operate? If so, which way does 
it go? * 


Design, 
development engineers... 


Like to solve 
interesting problems ? 


Most engineers do—of the off-beat 
variety like the one above as well 
as the more practical ones you're 
always running into at Honeywell. 

Right now we need a 

FLIGHT 
CONTROL ENGINEER, 
a systems, analysis or component 
design man, with experience in 
calibrators, recorders, amplifiers, 
computing receivers or Circuits. 

Honeywell offers this man pro- 
fessional engineering assignments, 
creative Opportunities, a fine place 
to work and many benefits. 

Write J. A. Johnson, Engineer- 
ing Placement Director, Dept 
ME-9-189, Honeywell, Minneap- 
olis 8, Minnesota. Learn in detail 
about the interesting opportunities 
at Honeywell. Ask for our book, 
“Emphasis on Research.” 


* Mathematical solution to above prob 
lem on request. 


Honeywell 
ii Fiat in Coutiols. 
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The film also includes views of sealing, 
painting, and shipping of the tested meters. 
Made by a professional motion picture firm 
the film is available on request to Rockwell 
“ey Co., 400 N, Lexington Ave., Pittsburgh 

, Pa., or any Rockwell district ‘sale s office. 


LATEST 
CATALOGS 





Fastenings of High-Temperature 
Alloys 

The H. M. Harper Co., Morton Grove, 
Ill., has issued an informative bulletin on 
high-temperature alloys such as Refractaloy, 
Discaloy, Inconel, Hastelloy alloys, A-286, 
etc., with a special section on titanium. The 
bulletin contains data on these super alloys, 
together with a section on the characte *TISTICS 
of high-temperature bolting. Tables give 
mechanical properties and chemical composi 
tion of various alloys and illustrate many 
types of fastenings produced from super 
alloys and titanium. A copy of Bulletin 
HTA will be mailed on request. 


Pump Recirculation Control 

Control systems for protecting — high- 
capacity centrifugal boiler pumps during low 
load conditions is the subject of a bulletin 


just published by Republic Flow Meters Co., 


Chicago, Ill. By recirculating water through 
the pump during minimum flow conditions, 
the systems prevent the pump from over 
heating and binding at the joints, the manu 
facturer declares. 

Information for determining when a re 
circulation system ts needed is included in the 
12-page bulletin. Both electrically and 
pneumatically operated control systems are 
discussed. Operation and arrangement of 
each system is fully described and illustrated. 
Valves and control equipment for each 
system are also pictured and specifications 
given. 

Free copies of Bulletin No. S-53 are avail 
able from Republic Flow Meters Co., 2240 
Diversey Pkwy., Chicago 47, Il. 


Humidity Control 

A new issue of The Humidity Engineer has 
been released by Surface Combustion Corp., 
Toledo, Ohio. Marine condensation, the 
resulting cargo damage, and the new marine 
type air conditioning system installed on the 
Mariner Class ships to eliminate condensa 
tion are covered in the first article. This 
problem is similar to that encountered in 
waterworks filtration plants, breweries and 
sugar storage bins. 

4 second article covers the moisture 
problems encountered in the various steps of 
lithographic platemaking and explains the 
system of humidity control used by the 
Strobridge Lithographing Co. of Cincinnati. 
The Auto Specialties Mfg. Co. of Hartford, 
Mich., declares that their comfort air con 
ditioning system has kept absenteeism at 
less than I per cent. How this resulted, and 
the added benefits of the system, are ex 
plained in a third article. 

Copies of this issue are available from The 
Editor, Humidity Engineer, Surface Com 
bustion Corp., Toledo, Ohio. 
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LUIBRIPLATE 
No 630-AA 

IS PRACTICALLY 

A UNIVERSAL 
LUBRICANT 


—says 
THE SPOKANE PORTLAND CEMENT C0. | 











‘‘With the introduction of 

LUBRIPLATE No. 630-AA, we 
were able to satisfy all our needs for 
solid type lubricants with only two 
LUBRIPLATE Products. LUBRIPLATE 
No. 630-AA might almost be considered 
a universal lubricant. Furthermore, it 
has effected marked savings in both 
lubricants and labor!” 

For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page ‘‘LUBRIPLATE 
DaTA Book”... a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 
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Pocket Pyrometer 

The Cybertronic Model 240-T Pocket 
Pyrometer measures 33/7 in. K 3'/g in. K 19/4 
in. and has a 2.4-in. direct-reading indicator 
"| scale. Quick and accurate measurement of 
| surface and sub-surface temperatures is 
claimed through the use of interchange able 
thermocouples. Model 240-T is encased in a 
shock-absorbing rubber case. The pyrometer 
is available in five standard ranges. 

Full information is available from Cyber- 
tronic Corp. of America, 136-8th St., Dept. 
B-31, Upland, Chester, Pa. 





Fast Economical Installation — Ric-wiL systems are prefabricated under ideal 
factory conditions leaving a minimum of work to be done in the field. Ric- 
wil engineering service provides complete technical data and detailed 
working drawings — assuring rapid and accurate installation. 


Flow-Control Valve p 
Golden-Anderson Valve Specialty Co., 
Pittsburgh, Pa., has designed a valve said 
to be usable to re place either troublesome 
‘ i . ‘ . ‘i gate valves that require frequent manual 
Longer Service Life — Ric-wiL systems are factory prefabricated on precision opening and closing, or diaphragm valves. 
machines — all operations are carefully controlled eliminating chances for The new Golden-Anderson Cushioned 


faulty workmanship to cause service failure Flowtrol Valve may be moved to the fully 


open or tightly closed position by moving a 
Whether your problem involves underground or overhead piping — ex- small pilot cock or by operation trom remote- 
treme temperatures or corrosive products — if proven insulated piping control stand. The Flowtrol valve can be 
systems are required ... it will pay you to call in your Ric-wiL representative 


used on water, oil, air, and many liquids, on 
pressures ranging from 15 psi to 400 psi, and 
as early as possible in your planning. 


is available in sizes 2 in. through 36 in. 
Design and construction features, along 
with complete parts list, dimensions, and 
| specifications, are described in a four-page 
UNDERGROUND OR OVERHEAD bulletin. Copies of this Bulletin W-8 can 
UREN Geen es ALR cr eS be obtained from Golden-Anderson Valve 


= we. = COMPANY » BARBERTON, ned  g- alty Co. 2113 Keenan Bldg., Pittsburgh 
, Pa. 








Ric-wil 


PREFABRICATED 


INSULATED PIPING 





Rotary Shaft Seal 

The HHB Improved Rotary Shaft Seal 
offers operating advantages in hand-operated 
electrical circuit and tuning mechanisms for 


more accurately! 
radio and radar communication equipment 
for ships, aircraft, and mobile ground equip- 


ment. Designated as Series 1100, the rotary 
shaft is said to be especially valuable in con 
nection with pressure, waterproofing, and 
moisture-sealing panel-mounted shafts. 


Three standard sizes are available. Modi- 
Pressure Regulators 


fied designs can be created to meet special 
requirements. Inquiries regarding special 
Where you have to maintain ACCURATE applications for pressure, or waterproofed, 
reduced pressures for air or steam, your rotary shaft seals should be sent to H. H. 
best bet is a precision pressure regulating 
valve from Keckley. These valves feature 


@ “Unit Pilot Valve" 
easily removable—and 
renewable. 


@ Stainless Steel 
parts for lower main- 
tenance, longer wear. 









© Sizes from 1%” to 
6”—Screwed or 
flanged. 


@ Initial pressures to 
300 Ibs. steam, 600 
Ibs. air. Reduced 
pressures to a low of 





Buggie, Inc., 726 Stanton St., Toledo 4, Ohio. 


© Available in 
various combi- 
nations for pres- 
sure control, 
temperature 
control, single 
unit pressure 
and tempera- 
ture regulation as well 
es constant pressure 
pump governors. 


© Completely inter- 
changeable parts for 
comparable sizes. 


a 













unit pilot valve, main valve and 
seat can be removed easily for in- 
spection. Here is a valve that is 
rugged, dependable and unbelievably 
economical to maintain. 


Standardize on Keckley 
for the best in pressure 
regulators. 


Send for your copy 
of this catalog—53-D 


O. C. KECKLEY COMPANY 


400 W. Madison St. 


Chicago 6, Ill. 





1 Ib. a highly sensitive diaphragm and P 
© Varied spring design that gives ._~y Vacuum anpengnaiion 
ened pressure automatic compensation for fluc- A revised edition of a 24-page brochure on 
control obtained tuating initial pressures, for con- “Vacuum Impregnation” has been released 
without change of stant reduced pressures that you can by F. J. Stokes Machine Co., Philadelphia, 
springs. depend on. Standard stainless steel Pa. The new publication describes in detail 
a range of applications for this process, by 


which voids in porous materials are filled 
with a desired impregnant after air and 
moisture have been evacuated. Among 
these uses are the sealing of metal castings 
against micro-porosity, dhe improvement of 
dielectric efficiency in electrical components, 
and the potting of transistors. 

The enl: arged range of Stokes equipment 
for vacuum impregnating is described and 
specifications for standard cylindrical and 
rectangular impregnating chambers, storage 
tanks, and vacuum pumping units are con- 
t ained i in the booklet, designated Catalog No. 
760. 

Copies of Catalog No. 760 may be ob- 
tained free on request to F. J. Stokes Ma- 
—_ Co., 5500 Tabor Rd., Philadelphia 20, 

a. 
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Reduce Labor Costs — 
Speed Production with 


CRATEX 


The World's Finest 
RUBBERIZED ABRASIVES 


There are over 160 standard sizes and shapes 
of Cratex Rubberized Abrasives available to 
meet your needs in 


BURRING, SMOOTHING 
and POLISHING operations 


Manufactured in four “grit types” from 
coarse to extra fine, Cratex saves production 
and labor costs by doing one or more opera- 
tions at one time—such as Cleaning, Blend- 
ing, Lapping, Finishing, and Trimming—on 
hard or soft 


METALS, PLASTICS, GLASS 
and scores of other materials. 


CRATEX Rubberized Abrasives 
Wheels, Points, Blocks, Sticks, Cones 


—are ideal for manual or machine applica- 
tion—require no special equipment—always 
ready for instant use. For over 30 years, 
Cratex has served industry with unparalleled 
results — an unduplicated reputation for 
lowering “unit costs” in burring, smoothing 
and polishing operations. Investigate Cratex 
Rubberized Abrasives . . . “The World’s Fin- 
est For Industrial Use” . . . send today for 
Descriptive Catalog which gives full details, 
applications and prices. 


FREE CRATEX TECHNICAL SERVICE 


Get the assistance of our abrasive engineers 
on your burring, smoothing and polishing 
problems. Merely check the coupon for 
“Application Analysis Form.” This Cratex 
service will be helpful. 


MAIL THIS COUPON TODAY | 


CRATEX MANUFACTURING CO. 
81 Natoma St., San Francisco 5, Calif. 
Without any obligation please send us— 


0 Descriptive Catalog. 
(C0 Application Analysis Form. 





FIRM 

INDIVIDUAL 

STREET 

city ZONE 











STATE 
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Material Handling 

Transportation and material handling is 
emphasized in the July 1953 issue of Produc- 
tion Road, published by the Twin Disc Clutch 
Co., Racine, Wis. Paving equipment, drilling 
for oil, fork-lift trucks, logging, shipping, and 
aircraft are among the applications listed 
and described. Copies can be obtained on 
request. 


Alloy Clad Steel Fabricating 


Two data summaries on alloy clad steel 

have been issued by the Lukens Steel Co. 

Advanced techniques for fabricating clad 
steels are outlined on a wall-mount chart. 
The ‘“‘Clad Fabrication Data’ chart gives 
basic information for arc-welding and flame- 
cutting clad steel plates. Of interest to 
designing, engineering, and shop personnel 
of steel fabricating companies, and useful to 
equipment design groups, it is intended to be 
hung in the shop or office for ready reference. 
Copies of the chart can be obtained by writ- 
ing Manager, Marketing Service, Lukens 
Steel Co., Coatesville, Pa. 

Conversion tables and theoretical weights 
for clad steel plates are assembled on a new 
information card. 

These reference tables, said to be the most 
complete yet published covering clad steel 
conversion data, include, in addition to 
conversion tables, an inch equivalent-for- 
sheet-thickness table for AIS] manufacturers’ 
standard gage steel sheet; U. S. standard 
gage stainless, nickel, Inconel, and Monel 
sheet; and for Browne & Sharpe gage copper, 
brass, and aluminum sheet. Also included 
are conversion factors to determine the weight 
of solid alloys, or certain non-ferrous plates. 

Copies of the tables are obtainable by 
writing Manager, Marketing Service, Lukens 
Steel Co., Coatesville, Pa. 


Carbon-Graphite Material 

The United States Graphite Co., Div. of 
The Wickes Corp., Saginaw, Mich., has an 
nounced publication of a 66-page illustrated 
catalog containing full information about 
a material for seals, bearings, end 
plates, valy es, piston liners, and many other 
parts. 

Graphitar is produced from carbon and 
graphite powders, compacted under pressure 
and furnaced at temperatures exceeding 
3000 F. It is lighter than magnesium, 
harder than most steels, and mechanically 
strong and durable, the manufacturer states. 
Graphitar is self-lubricating. It is a con 
ductor of electricity, and is chemically inert 
and will not corrode even when exposed to 
most concentrated acids. Graphitar can be 
formed in relatively complicated shapes and 
ground to tolerances as close as 0.0005 in. 

The new catalog describes the manufacture 
of Graphitar and lists its characteristics and 
physical properties. A section is devoted to 
special manufacturing limitations and toler- 
ances that must be considered when design- 
ing. Detailed operation information is in- 
cluded together with instructions for shrink- 
fit and press-fit assembly of Graphitar parts 
in metal housings. A_ pictorial section, 
illustrated with photographs and engineering 
drawings, shows numerous applications. A 
list of other products of The United States 
Graphite Co. is appended. 

Copies of the Graphitar Catalog can be 
obtained without cost or obligation by 
writing to the company in Saginaw, Mich. 
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CHROMALOX 
Elective HEATERS 


Need heat for production or processing? 
Chromalox Electric Heaters are your quick 
and economical answer. Over 15,000 
types, sizes and ratings to choose from to 
give working temperatures up to 1100°F. 
Temperatures controlled precisely by 
either manual or automatic thermostatic 
controls. No steam-lines, no boilers or 
expensive equipment to install! 


WRITE FOR 


Handbook ‘100 
Ways to Apply Elec- 
tric Heat.” It sug- 
gests many uses 
for Chromalox Elec- 
tric Heaters. 


cero 4 
EDWIN L. WIEGAND CO., industrial Division 
7646 THOMAS BLVD., PITTSBURGH 8, PA. 


Send me the illustrated booklet 
“100 Ways To Apply Electric Heat” 


18-37-A 
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THE BEST IN ELECTRIC HEAT 
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HE fact that the discharge 

outlets of WING Revolving 
Unit Heaters keep the heated 
air in constant, gentle motion 
is one of the reasons why 
nationally known firms like the 
Budd Company have installed 
them in their plants, both at 
Philadelphia and in the one 
shown in this photograph, at 
Gary, Indiana. The big blank- 
ing and forming presses in this 
great plant present a natural 
barrier to ordinary fixed dis- 
charge heating systems, but not 
to the moving streams of heated 
air from the WING Revolving 
Heaters, even suspended, as 
they must be, far above the 
floor, to clear the cranes. That 
is equally true in the summer 
time when, with steam turned 
off, the cooling breezes from 
the revolving discharge outlets 
keep workers comfortable on 
the hottest days. Investigate. 
Write for Bulletin HR-6, 


Fay | 


y 





THE PRINCIPLE OF THE 








The moving streams of heated air (or cooling breezes in summer) sweep slowly around 
through 360 degrees, covering successively every direction. The air velocity is sufficient 
to carry to walls, and remote corners and the constantly changing direction of flow 


7° Le 


causes the air to find its way around obstructions. 
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Radiant-Convection Furnaces 


Petro-Chem Bulletin 53-1 describes the 
Isoflow Radiant-Convection Furnaces. The 
Isoflow design consists of an upright cylindri- 
cal steel structure with an integral self-sup- 
porting stack. The inside of the cylindrical 

casing is lined with insulation, which in turn 

is protected by a layer of insulating refractory 
brick to form the combustion chamber. A 
circle of vertical tubular heating elements is 
placed in the cylindrical combustion chamber 
and burners are installed in the floor of the 
furnace so that all tubes are equi-distant 
from the flame burst. A central re-radiating 
cone is located at the upper end of the com- 
bustion chamber. 

Uniform heat transfer rates are claimed by 
the subjection of the heating surface nearest 
the flame burst to a controlled amount of 
radiant heat while the upper sections of the 
heating surface are subjected to varying pro- 
portions of direct radiant, secondary radiant, 
and convection heat. Copies of this bulletin 
can be obtained by writing to the Petro-Chem 
Development Co., 122 East 42nd St., New 
York 17, N.Y. 


Centrifugal Blowers 

Billmyre Blower Div., Lamson Corp., 
Syracuse, N. Y., has published Bulletin B-6 
which catalogs products of the division. The 
two-color, 32-page bulletin includes informa- 
tion on centrifugal blowers and exhausters 
for air or gas handling. 

Typical applications of Billmyre blowers 
are illustrated and described. Air blowers 
and exhausters are available with either cast 
iron or fabricated steel housings. Perform- 
ance data is presented for air blowers and 
exhausters with heavy-duty cast iron hous- 
ings ranging from 1 psi to 7 psi; air blowers 
and exhausters with heavy-duty fabricated 
steel housings from '/2 psi to 3 psi; and gas 
blowers or boosters with heavy-duty cast 
iron housings for gas pressures from '/ psi 
to 6 psi, with specific gravity ranges of 0.55 
to 1.40. 

Technical data is included on: agitation of 
liquids; air for combustion; air for foundry 
cupolas; ice making; vacuum cleaning; 
and pneumatic conveying. Fundamental 
engineering laws for blower applications are 
given, as well as altitude and temperature 
correction fac tors, pressure equivalents, and 
friction-loss and velocity tables. Copies of 
Bulletin B-6 are available directly from 
Lamson Corp., Syracuse, N. Y 





ENGINEERING MANPOWER COMMISSION OF 
ENGINEERS JOINT COUNCIL 
AND 
ENGINEERS COUNCIL FOR PROFESSIONAL DEVELOPMENT 
COOPERATING TO: 


) Oa Wing Mfo-Ge.. 


Liftiefiiew Jersey ~ 
Factories: Linde rt Ng and Montrea!, Can INN ith 


it OURAGE our YOUTH 
Dm to CONSIDER 


la Europe Etab. WANSON, Brussels, Belgium on l 
es ao eR the OPPORTUNITIES in 
ENGINEERING & SCIENCE 


FOR INFORMATION WRITE TO: 
ENGINEERING MANPOWER COMMISSION 
29 W. 39th ST., NY 18, MY 


UNIT HEATERS BLOWERS DRAFT INDUCERS TURBINES 
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KEEP NEW EQUIPMENT There’s a job-engineered 
BUSINESS NOTES 


aioe "=| AMERICAN CRUSHER 


for uniform... low-cost reduction 








Low-Voltage Control Systems 


A new 16-page picture-story bulletin de 
scribing Cabinetrol low-voltage control sys- 
tems has been announced as available from _ . ef COAL, CLAYS, CHEMICALS, 


“3 a neral Electric Co., Schenectady 5, STONE, METAL TURNINGS, WOOD, 
Designated as GEA 3856, the two-color DRY ICE, FOOD—tundreds of prod- 
publication uses more than 35 pictures to ucts of every description. 
explain the construction, installation, and 
protective features of the control units 
Reference and selection charts on the 24- and 
40-in.-deep models are included for squirrel 4 p , 
cage, werinalenk. and wound rotor motor . Metal Turnings Crusher—reduces long, od a 
controls as well as for lighting panelboards, steel, alloys, brass, aluminum, etc., ° oe ogg 
lighting single-phase circuit transformers, highest cutting oil recovery . . . increased scrap value. 
incoming-line and feeder units, and for 
automatic throw-over units. taheratery Mi 
\ three-step method of planning a Cabi for testing pilot 
netrol installation and the specifications of : het emodniigh 
the units also are discussed in the bulletin. a ~ dls me 20% 
Complete dimension diagrams for both types ad itn 


are included. 

D-C Motors and Generators "AC" Ring Mill—with exclusive shredder rings—for 
T 0 uniform, high tonnage reduction. 500 TPH. "24 
The Louis Allis Co. has recently prepared Series” ring or hammer crushers offer capacities to 

and released a 16-page bulletin covering its 50 TPH “30 Series” Hammermills to 100 TPH. 

line of d-c motors, '/2 to 300 hp, and d-c 

generators, */, to 250 kw. The bulletin is Write for complete information on the famous 

illustrated with photographs and cutaway American line of crushers. 

drawings, which show details of d-c mechani 

cal construction, available d-c motor en PULVERIZER COMPANY 

closures tor different operating conditions, 


d-c motor applications, and several special . $ ; 1541 MACKLIND AVE. 
d-c designs engineered and built by Louis ST. LOUIS 10, MO. 


Allis. The bulletin also includes a section 
on motor-generator sets for converting 

alternating current to direct current in in 

dustrial service. 

Text and diagrams also give a description 
ot d-c electrical characteristics and show 
the features, advantages, and applications of 
shunt, series, and compound motors. Motor 
starting information is included, as well as a 
section on d-c adjustable-speed applications. 

Copies of the bulletin, No. 1450, may be 
obtained trom any Louis Allis district sales 
office or distributor or by writing the Louis s 
Allis Co., Milwaukee 7, Wis. 

w= and 
Belt Conveyor Idlers t ] i > 

More than 500 belt conveyor idlers in 34 base ball 
types, designed to meet practically every time 
requirement, are pictured and described in a 
48-page Book No. 2416, just released by Link - 
- It Co., 307 N. Michigan Ave., Chicago 1, - Transcribed music in our plant, for our em- 

II. itt jet ‘ 

Light-, medium-, and heavy-duty 20-deg 4 ployees enjoyment while they work; a baseball 
troughing idlers, two styles of 45-deg idlers, J Spur team for their recreation after work these 
flat belt, belt training, rubber cushion and the CO: 
new Link-Belt variable troughing idlers aré 
included, all in a broad range of roll diame Werm in our efforts to meintain high employee morale 


ters and belt widths, together with return 
belt idlers and such accessories as idler stands, Herringbone and efficiency so necessary for consistent production of a 


yrease pipe extensions, and a grease seal and : . —— 
Caer oT a Internal quality product—the best in custom gears. They're just fur- 
Detailed information is provided for s« ther reasons why every gear order you place with Cincin- 
nati Gear will be handled to your complete satisfaction. 





Helical are just two of the many details we attend to, 


ry 
lection and spacing, based on weight and Coniflex Bevel 


lump size of material to be conveyed. Sche Spiral Bevel 


matic drawings and dimensional data are in ‘ 
cluded for each type of idler. Spline Shaft Reg. U. S. Pat, Off, 

Book 2416 introduces a Link-Belt variabl 
troughing idler on which the angle of inclina 
tion of the concentrator rolls ts adjustable to 
provide mooth belt transition between 
troughing idlers and flat pulley. Copies ar 


wall om ee "THE CINCINNATI GEAR COMPANY 


For Consulting Engineers “Gears... Good Gears Only” 
Turn to Page 142 Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio F 
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The -Ap- Journal is an engineering periodical sent to you as another 
service of the Hewlett-Packard Company. It is written for engineers, 
Typical papers discuss such subjects as: 


by engineers. 
“Design notes on the RC Oscillator Circuit’ 
“Direct-Reading UHF Power Measurements” 
“Good Practice in Slotted Line Measurements” 


“New 100 ke Counter for Electronics and Industry” 


Articles also contain technical data, performance information and operat- 
ing suggestions for -Ap- test instruments. All issues are fully illustrated. 


Write today for your free subscription 


( Please give your title or position ; or state if engineering student. ) 


HEWLETT-PACKARD COMPANY 


2784-M PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A. 
SALES REPRESENTATIVES IN ALL PRINCIPAL AREAS 








WORLD’S LARGEST EXCLUSIVE MANUFACTURER 
OF ELECTRONIC TEST INSTRUMENTS 


Vacuum Tube Voltmeters - Audio Oscillators - Frequency Counters, Monitors and 
Standards - Audio, VHF, UHF and SHF Signal Generators - Square Wave Generators 
FM and TV Broadcast Monitors - Wave and Distortion Analyzers - Slotted Lines 
Tunable Bolometer Mounts - VHF Bridges - VHF Detectors - Microwave Test Equip- 
ment and Power Meters - Standing aa Indicators - Low Pass Filters - Electronic 
Frequency Meters - Attenuators - Wide Band Amplifiers - Regulated Power Sup- 
plies - Electronic Tachometers - Voltage Dividers, Multipliers, Shunts - Accessories 








bp) INSTRUMENTS FOR COMPLETE COVERAGE 
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Pumping-Heating-Straining Units 
for Fuel Oil 
Bulletin 16-H illustrates Schutte & Koert- 
ing’s new packaged units designed to provide 
straining, heating, and pumping of Bunker C, 
or other grades of fuel oil, to oil burners. 
Components of the SK “Packaged” Duplex 


Pumping, Heating, and Straining Units 
include: duplex suction and duplex pressure 
strainers; pumps; heaters; thermostatic 


control valve; relief valves; gages; thermo- 
meters; and other accessory equipment. 
Copies of Bulletin 16-H are available from 
Schutte & Koerting Co., Dept. P-F, Corn- 
wells Heights, Bucks County, Pa. 


Photo-Recording 

Techniques of Photo-Recording from Cathode- 
Ray Tubes, Third Edition, is a review of the 
problems and associated solutions encount- 
ered in photographing cathode-ray patterns. 
It is a 36-page manual offered by Technical 
Sales Dept., Allen B. Du Mont Laboratories, 
Inc., 760 Bloomfield Ave., Clifton, N. J. 

The manual is illustrated with actual photo- 
recordings, scales, graphs, and diagrammatic 
sketches. In addition to technique informa- 
tion, the manual contains descriptions and 
specifications of the Du Mont line of photo- 
recording equipment. The manual is of- 
fered to qualified personnel requesting copies 
on business letterheads. 


Cemented Carbide Tools 


Kennametal, Inc., Latrobe, Pa., has re- 
leased several technical reports on 1’ the per- 
formance of its products. Report of Kenna- 
metal Performance No. 433 concerns the 
reduction in tool cost by using Kennamatic 
solid ground insert tools in turning 5-in. H.E. 
projectiles. Report of Kennametal Per- 
formance No. 434 discusses increased speed 
of machining mounted railroad wheels by 
using Kennametal clamped tools. 

A reprint from Stee/, ““Contouring Takes 
on the Heavyweights,”” by Patrick H. Grib- 
bin, Kennametal engineer, discusses heavy 
metal- removing in contouring. ‘‘Economic 
Factors Must Govern Wheel Selectio:. for 
Grinding Carbides,” by F. J. Lennon, Jr., 
Kennametal general superintendent, is a 
reprint from American Machinist. The ar- 
ticle discusses problem of costs in grinding 
carbides. Copies of any of this literature is 
available from Kennametal, Inc. 


Liquid Filters 

A bulletin describing its line of Micro- 
Klean Filters, for liquid applications, has 
been published by the Cuno Engineering 
Corp., Meriden, Conn. The products des- 
cribed include standard models for flows 
between 1.8 gpm and 900 gpm. Maximum 
operating pressures of standard units range 
from 125 psi to 1000 psi. Higher operating 
pressures are available upon request. Fea- 
tured in the bulletin is the recently an- 
nounced graded-density cartridge. Applica- 
tions, standard dimensions, case histories, 
and a selector chart, to be used as a guide for 
choosing the proper filter under normal condi- 
tions, are included. 

A full page of hydraulic data covering such 
items as viscosity conversion tables, hydrau- 
lic formulas, dimensional comparisons (mesh, 
inches, and micronic) and representative 
micronic comparisons is included. The 
12-page bulletin, No. MK-0553, is available 
from the company. 
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Psychrometric Thermometers 


A four-page catalog describing the instal- 
lation and application of pairs of fluid-filled 
temperature elements for indicating or re- 
cording relative humidity, or both, is 
now available. Covering installation of 
natural-circulation, blower-circulated, and 
porous-sleeve psychrometers for both open 
and closed systems, the catalog includes a 
psychrometric table for use in interpreting 
dry- and wet-bulb readings to values of rela- 
tive humidity. The catalog is free on re- 
quest for Catalog 12-A-20 from Fischer & 
Porter Co., 819 Jacksonville Rd., Hatboro, 
Pa. 


Packaged Adjustable-Voltage 
Drives 

Packaged adjustable-voltage drives for 
variable-speed applications are covered in a 
16-page booklet available from the Westing- 
house Electric Corp. The first of its kind, 
this booklet gives complete information about 
this adjustable voltage drive; construction 
and operation, typical applications, and the 
economics of operation are discussed. 

Special operational characteristics that can 
be added to the standard package, such as 
inching, reversing, dynamic braking, and 
multi-motor control, are described, and case 
histories of these AV drives in the machine 
tool, textile, and continuous-processing in- 
dustries are cited. A copy of this booklet, 
B-5808, can be obtained from Westinghouse 
Electric Corp., Box 2099, Pittsburgh 30, 
Pa. 


Aluminum-Foil Packaging 


A new, revised, and enlarged edition of 
“Reynolds Aluminum-Foil Packaging” has 
been published by Reynolds Metals Co., 
2500 South Third St., Louisville 1, Ky. A 
basic treatise on foil packaging, this publica 
tion aims to familiarize the packaging engi- 
neer with the great variety of foil materials 
presently used. It also provides in refer- 
ence form technical data on package design 
and application. 

The 68-page packaging manual is divided 
into five sections, begins with a brief discus- 
sion of the development of aluminum foil, 
details packaging trends and functions, and 
analyzes the general properties of aluminum 
foil for packaging. 

Next is a general outline of how aluminum 
foil is combined with paper, plastics, and 
fabrics to provide a wide range of packaging 
materials. Tables present physical proper- 
ties and performance characteristics of these 
various Composite materials. Packages and 
package components are then broken down, 
analyzed, and classified according to design 
factors. 

The following section points out the re. 
quirements of packages for various types of 
applications and correlates the correct 
aluminum foil packaging material with 
these requirements. The final section of 
this booklet contains special additional 
material, such as data on factors affecting 
photoelectric registration, when printing, 
and on gluing of labels. A glossary of terms 
is also included. 

“Reynolds Aluminum-Foil Packaging” is 
available without cost to packaging engineers 
and technical men who request it on com- 
pany letterhead. To others, the price is 
$1.00 per copy. Address Reynolds Metals 
Co., 2500 South Third St., Louisville 1, Ky. 
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Simplify 
INSTRUMENT 
TUBING 


ARAYA 


A LA BARALVRARAAAAB! 


Ss 


\ AAAS SRR eA 


BWR BAe, 


WPA WAR, 


ORS 
~A WARE 


A AA WA Wee wee meeernans. 


\ AURA ween 
AAS ee 
aAAra 


... the standard 


system for 
INSTRUMENT TUBING 


support. 


Now, you can simply and quickly assemble and erect a light but strong 
mechanical protection and continuous support for instrument tubing in 
new or old construction. Instrof, a proved system of prefabricated steel 
trough and fittings, is the modern, economical answer to this need. It is 
so versatile in application that with the use of standard fittings, changes 
in direction and elevation are made without difficulty. 

Assembly requires only the use of nuts and bolts which are supplied. 
Complete Instrof system is hot dip galvanized for long life with minimum 
maintenance. 

Experienced Instrof engineers will gladly assist in planning your 
installation. For full details write for Bulletin 65-1. 


ZOO “gs 
See us at the National Instrument Exhibit in Gy NX> % 
Chicago—September 21 to 25. We'll be at a 


Booth 274 and 275. TEES 
ELBOWS RISER 
CROSSES ELBOW 


= fi —1 
NSTRO a 
and other necessary fittings 








4923 PENTRIDGE ST. 
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MECHANICAL ENGINEERING 


~ Sepremper, 1953 - 67 




















encol? 
DA PRESSURE CONTROLS 


PROVIDE THE SENSITIVITY 
YOUR APPLICATION REQUIRES 





Available in pressure ranges varying 
from 30” vacuum to 2,500 p.s.1 


@m FULLY ADJUSTABLE AS TO 
RANGE AND SENSITIVITY 


@® BOURDON TUBE OPERATED 
@m VISIBLE CALIBRATED DIAL 


me MERCOID SEALED 
MERCURY CONTACT 


CATALOG SENT 
UPON REQUEST 


THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILLINOIS 


For Production-Boosting IDEAS 


Show these MOVIES 
without cost or obligation’! 


“Blanking and Forming 


with Multipress’’... 
This 16mm sound film brings 
10 minutes of fast action show- 
ing the how and why of meth- 
ods applied to several production jobs .. . 
highlights important press features—and 
shows one of the fastest hydraulic press 
operations you've ever seen. Ideal for your 
next ASME or student group meeting, 
training school session, or production clinic. 


@ Other 16mm Sound Movies 
ALSO AVAILABLE 


“MULTIPRESS—and how YOU can use it”... 
30 minutes of Multipress at work on actual, 
unstaged operations such as broaching, 
trimming, forming, marking, crimping, as- 
sembling, staking and testing. 

“INDEX TO PROFITS” .. . A 20-minute film 
showing the 13-stage assembly of an intri- 
cate 34-piece automobile door latch 
through a production line that cuts waste 
space and lost motion to the bone. 
WRITE DENISON or contact the Deni- 
son representative in your area giving your 
film choice and preferred showing date. 


The DENISON Engineering Co. 
1189-A Dublin Road Columbus 16, Ohio 


DENISON 


7-540) | wae 
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Reducing Valves 

New small-flow bronze or steel reducing 
valves for steam, air, gas, or liquid service 
have been added to the reducing valves of 
Leslie Co., described in new Bulletin 511-A 

The valves have a variety of applications 
in molding plants, pilot-plant operation, 
laboratory units, sterilization plants, and 
other fields where small flows are a problem. 
The reducing valves handle inlet pressures 
to 1000 psi and reduced pressures from 2 to 
400 psi. Complete capacity tables for four 
sizes of controlling valves from */32 in. to 

« in. are included in the new bulletin to 
tacilitate sizing. Bulletin 511-A is available 
from Leslie Co., 144 Delafield Ave., Lynd 
hurst, N. J 


Torque-Converter Transmission 

Western Gear Works, 417 Ninth Ave. S., 
Seattle 4, Wash., has announced the 
availability of a new technical bulletin en 
titled ‘‘Pacific-Western Torq-Master Trans 
mission.” 

The bulletin explains in detail, with draw- 
ings and application photographs, how the 
Torq-Master unit is designed for application 
to Torque-Converters and how it can. be 
adapted to Pacific-Western Converters and 
other leading makes. A free copy of this 
bulletin No. 5328 may be had, without obliga- 
tion, by writing to Mr. Paul Forsythe, Man 
ager of Sales and Engineering, Western Gear 
Works, 


Index Table 

The latest issue of the Denison Press fea 
tures the Denison Index Tables for use on 
presses and other machines. A cutaway 
view assists in the description of the opera 
tion of the index table, and three typical 
cases are described. Use of the index table in 
staking, riveting, milling, and broaching, are 
discussed and the advantages of the new 
table high-lighted. 

The index table is supplied in two sizes: 
21-in. diameter, which has a work circle for 
mounting fixtures or dies of 14 in., and 33-in. 
diameter, with a 24-in. work circle. Both are 
available for either 6- or 12-station indexing. 
Copies of this issue of the Denison Press, Vol. 
3, No. 8, are available from the Denison En 
gineering Co., Columbus, Ohio. 


Blowdown Practices 

An article entitled ‘Correct Blowdown 
Practices Can Help Avoid Operating Dif 
ficulties” is carried in Vol. 22, Issue No. 3, 
1953, of the Armstrong Trap Magazine, pub- 
lished by Armstrong Machine Works, Three 
Rivers, Mich, 

The article discusses definitions of foam 
ing, priming, and carryover; their effects, 
causes, and avoidance through blowdowns; 
and the types of blowdowns. Curves and 
tables show the effect of blowdowns on the 
concentration of solids, cost data on manual 
blow-off, recommended allowable _ solids 
concentration, and heat recovery with and 
without flash tank. 

Other articles concern humidification in 
cold storage rooms; solvent filter venting 
utilizing Armstrong air relief traps; Arm 
strong ball float traps; and the calculation of 
air discharge through an orifice. 

Copies are available on request from Arm 
strong Machine Works. 














> 
Welded Floats 

W. H. Nicholson & Co. has published Bul 
letin No. 753, a concise detailed catalog ot 
Nic holson We Ided Floats. The construction 
of the floats is described, float shapes are il 
lustrated together with the various float con 
nections available, and tables of list prices, 
weights, buoyancy, and collapsing pressures 
are included. A discussion of volume and 
bouyancy factors and calculations concludes 
the catalog. The floats are available in 
spherical, elliptical, and cylindrical shapes of 
chrome-, copper-, or cadmium-plated steel, 
stainless steel. and Monel. The bulletin can 
be obtained from W. H. Nicholson & Co., 12 
Oregon St., Wilkes-Barre, Pa 


Portable Power Tools 


Syntron Co., 498 Lexington Ave., Homer 
City, Pa., has just released a new catalog, 
identified as Catalog No. 537, illustrating 
and describing its line of portable power 
tools. 

It includes descriptive intormation and 
specifications on the Syntron electromagnetic 
hammers and hammer drills, and the line of 
portable electric drills, screwdrivers, nut 
runners, polishers, sanders, and grinders 
Information is also included on the new 
electric impact wrench which Svntron has 


Bee i be ta eee 


made available recently. 

Similar information on the line of self 
contained gasoline hammer paving breakers 
and rock drills together with concrete vi 
brators of both the form and flexible-shaft 
mass type have also been included. A copy 
of the catalog is available upon request. 


Over 85% of the torque wrenches 


used in industry are 


S HuRTEV 


TORQUE WRENCHES 
Read by Sight, Sovad or F 
@ Permanently Accurate 


@ Practically Indestructible | 


@ Faster—Easier to use f 
@ Automatic Release 


@ All Capacities 


in inch ounces inch 


pounds foot pounds 


All Sizes from 0-6000 
ft. Ibs 


Every 
manvufocturer, 
design and 
production man 
should hove 
this valuable 
dota. Sent upon 
requesf. 
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Office Copying Machine 

\ leaflet picturing the new Kodak Veritax 
Printer is now available from the Eastman 
Kodak Co. The leaflet gives full details on 
this new “companion to the typewriter,” 
which will produce three copies of any written, 
drawn, or printed material up to 8'/2 X 11 
in. in size within one minute. The cost, 
when three Verifax copies are prepared 
from the same matrix, is less than five cents 
eac h, Kodak states. 

The Kodak Verifax leaflet may be ob 
tzined by writing Industrial Photographic 
Sales Div., Eastman Kodak Co., Rochester 
4.N. Y. 


Inside Adjustable Gages 

A new booklet has been issued to illustrate 
the Barnaby Inside Adjustable Gages for tool 
room, inspection, and production department 
use. Designed for use for inspection of in- 
side diameters and checking bell-mouth and 
out-of-roundness, Barnaby Gages come in 
standard sets or individually, and are avail- 
able in sizes */g in. to 1'/2 in. Prices for the 
individual gages and for the sets are shown. 

Also explained is the Barnaby Speed Gage 
which is an inspection gage originally de 
veloped by Barnaby to facilitate production 
gaging in war industries. It is a non-perish- 
able, wide-range Speed Gage, according to 
the manufacturer. Prices and specifications 
are also given 

Inquiries should be sent to Barnaby Mfg. 
Co., Inc., 74 Knowlton St., Bridgeport, Conn. 


Two ways you can 
protect your family 
against CANCER 


-..@ check 
--.@ check-up 


Cancer strikes in one of every two 
families. Each year more than 
60,000 American children under 
the age of eighteen lose a parent 
to cancer. 

Yet many cancers can be cured, 
if discovered in time. 


e 


lon Exchangers 

lo summarize the properties of most of 
their ion exchangers and indicate some of 
their uses, a 12-page bulletin, No. 2508, has 
been prepared by The Permutit Co., New 
York 36, N. Y 

lon exchangers are being utilized for the 
removal ot impurities from solution; con 
centration of electrolytes in solution; addi 
tion of specific ions to solution; separation 
of electrolytes in solution; catalysis and in 
special medical applications 

The bulletin details a general history of 
ion-exchange engineering, gives data on the 
proper selection of ion exchangers, and lists 
general applications in the treatment of water 
and special problems associated with the 
recovery of valuable metals from solutions, 
purification, sugar refining, 


streptomycin 
earths, treatment of 


separation of rare 
wastes, etc. 


Measuring Equipment 

\ revised edition of the General Electric 
Co.'s 64-page measuring equipment catalog, 
containing information on more than 115 
testing and measuring devices for laboratory 
and production line use, has been an 
nounced as available from the company at 
Schenectady 5, N.Y. 

The fully illustrated publication, GEC 
1O016A, contains information on products 
ranging from simple current-indicators to 
completely automatic oscillographs; from 
surface-roughness scales to mass spectro 
meters; from d-c amplifiers to radiation 
monitors. 

The purpose of the catalog is to bring to 
the attention of its users the many measuring 
devices that can be used to increase the effi 
ciency of their operation 4 brief descrip 
tion of each product and its field of applica 
tion, condensed tables of important charac 
teristics, and prices indicate whether or not 
the device is suited for a specific job. Ref 
erence to more complete bulletins on each 
type of equipment also is included. 


Miniature Ball Bearings 

A new 20-page bearing catalog has been 
published by Miniature Precision Bearings, 
inc., Keene, N. H. Ihe three color, 8'/s x 
Hl-in. booklet presents information on ball 
bearings in sizes ranging from 0.100-in. OD 
to 0.375-in. OD. Technical data is sup 
ported by drawings, graphs, tables, and 
photographs. 


DIL FREE 


SELF-LUBRICATING 


i 
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Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
soupiries on cansomizes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for oill- 
free, self-lubricating piston rings, seal rings, thrus? 
washers, friction discs, pump vanes etc. 


one 


OTHER GRAPHALLOY 
PRODUCTS 


Every man should have a complete The catalog contains data on all MPB 
physical examination once a year. products, including radial, angular contact, Fer applicati quiring low 
Women over thirty-five should have pivot, and thrust bearings. All radial bear electrical noise, low ane con- 
a complete physical examination ings, with and without retainers, and with — stent contact drop, high current 
twice a year. Patients are being saved flanged outer races, are fully described. won Pigg Fe ag = CONTACTS 
pee , : Data also covers the super-light radial series ' ’ 
who could not have been : . 
today ; id have saved specified when maximum shaft diameters are MOTORS, SYNCHROS, ROTA cl 
even a few years ago. required TING STRAIN GAGE pick-ups j 
. . — — : h tions. 
The American Cancer Society A complete page is devoted to each bearing preety Then sok sag ae q Pe 
asks your help. description, which includes an identifying Slip Rings alse available. 
photograph, a scale drawing showing actual 
and a dimension chart with cutaway draw GRAPHITE METALLIZING CORPORATION 
ings to identify legends. 1058 NEPPERHAN AVENUE * YONKERS, NEW YORK ; 





How soon we find cancer’s cause and 
cure depends on how soon and how 
much helpcomes from people like you. 


Send contribution to Cancer, 
c/o your local Post Office. 


The first five pages illustrate and describx 
applications where miniature bearings have 
proved helpt il. The catalog also describes 


the companys engineering service and the 


CD Please send date on Grapholioy Oil-Free BUSHINGS 
CT) Send doto on BRUSHES and CONTACTS 


NAME & TITLE 


availability of special bearings of many type 
Ihe final four pages present design factor 

involving miniature bearings, discussing load STREET 

cle arances, and 


Cancer strikes One in Five 
STRIKE BACK... 
Give to Conquer Cancer! 


COMPANY 


rating, speeds, tolerance 


lubrication 
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What do you 
know about the 


Maly-sultide 
LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkable results 
in the shop and in 


the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 





THE LUBRICANT OF MANY USES 


Moly-sultide 


A L/TTLE DOES A LOT 


Climax Molybdenum Company 
500 Fifth Avenue 
ew York City - 36 -N-Y- 









SEND FOR THIS FREE 
BOOKLET TODAY 
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Coarse vs Fine Threads 


Heli-Coil Corp. has announced the avail 
ability of a four-page bulletin No. 662, en 
titled “Which Thread Coarse Or 
Fine?”, a reprint from Fasteners, official 
publication of the Industrial Fasteners In 
stitute. 

Factors discussed in the reprint are: 
torque effort, adjustment of bolt tension, 
loosening in vibration, load distribution on 
successive threads, static tensile strength, 
fatigue strength, corrosion resistance, control 
of blank for threading, damage in handling, 
stock simplification, and ease of assembly. 

The reprint is av ailable without cost from 
Heli-Coil Corp., 1387 Shelter Rock Lane, 


Danbury, Conn. 


Cone-Drive Gears 

The extent to which double-enveloping 
worm gearing has helped improve design, 
performance, service-life, 
all types of equipment in recent years is 
ilustrated in a 36-page, two-color booklet 
now available from Cone-Drive Gears Div., 
Michigan Tool Co., 7171 FE. McNichols Rd., 
De troit 12, Mich. Bulletin CD-173, titled 

“Cone-Drive Gears At Work In Industry,’ 
documents 93 successful applications in 20 
different industrial classifications ranging 
through the alphabet beginning with agri 
cultural equipment and extending to zinc 
mining. 

Standard Cone-Drive Gears are available 
in a wide range of sizes. Standard center 
distances from 2 to 18 in. provide horsepower 
ratings up to 800 hp. Ratios range from 
5:1 to 4900: 1. 


Arc Welding Procedures 

A reference table designed to help fabri 
cators of tubular materials has been published 
by the Tubular Products Div. of. The Bab- 
cock & Wilcox Co. Known as “Summary 
of Recommended Arc Welding Procedures 
for Various Steel & B&W Croloy Combina 
tions,” it outlines pertinent details to be 
observed in joining similar and dissimilar 
alloys by arc welding. It covers carbon 
steels, intermediate chromium-molybdenum 
alloy steels, and stainless steels, and outlines 
the electrodes to be used and suggests the 
preheating and postwelding heat treatments 
to be employed in obtaining satisfactory 
results. The data card, TDC-155, is avail- 
able without charge upon request to the 
division’s general sales offices at Beaver 


Falls, Pa, 


Deaerator 

Construction features of the Allis-Chal- 
mers American jet tray deaerator, Type 
K-114, which is used in power plants to 
remove corrosive gases from boiler feed 
water, are described in new literature re- 
leased by Allis-Chalmers Mfg. Co. 

According to the four-page leaflet, the 
deaerator offers a combined advantage of a 
spray-type, direct-contact, first-stage heater 
performing as an efficient direct contact vent 
condenser and primary deaerating mechan- 
ism, a second-stage steam jet atomizer, and 
a final tray-type deaeration section with 
reboiling action. 

Copies of the literature, “‘New Allis- 
Chalmers American Jet Tray Deaerator Type 
K-114,"" 28R7980, are available on request 
from Allis-Chalmers Mfg. Co., 949 S. 70th 
St., Milwaukee, Wis. 


and saleability of 





the inclusion of the memoirs of 
two distinguished engineers in 
the ASME BIOGRAPHICAL SERIES 


J Remember 


AN AUTOBIOGRAPHY BY 
DEXTER S. KIMBALL 


Emeritus Professor of Mechanical 
Engineering at Cornell University. 
Past President of The American Soci- 
ety of Mechanical Engineers. 


This is the vital story of a dynamic ere and 
the equally engrossing story of an intrepid 
leader in industry, engineering, and educa- 
tion. What Dean Kimball remembers 
ranges from the Sen Francisco of the 
eighties to the college campus of todey, 
and from engineeri ducation to engi- 
neering practice. Also reflected is his out- 
standing work with the War Production 
Board in Washington, and his guiding roll 
in the expansion of Comell and its estab- 
lishment as a great engineering school. 


Cloth bound 





$4.00 


Adventures 


IN THE NAVY, IN EDUCATION, 
SCIENCE, ENGINEERING, AND IN 
WAR—BY W. F. DURAND 


Past President of The American So- 
ciety of Mechanical Engineers. 


Here Dr. Durand records what he considers 
to be the most i ting and important 
events of his life. They include his re- 
searches at Cornell on the performance of 
ship propellers, the eeronautical engineer- 
ing problems which engaged his attention 
at the NACA where he served as its first 
chairman and in other capacities for nearly 
thirty years, and his activities after his re- 
tirement from Stanford University as con- 
sultant on the Hoover Dam and other similar 
projects and as a leading participant in the 
encyclopedic summary of Aerodynamic 
Theory. 


Cloth bound 





$4.00 
20% DISCOUNT TO ASME MEMBERS 


These avtobiographies are warmly rec- 
ommended for their vivid portrayal of two 
pioneers at work and for the interesting picture 
they reveal of expanding technology in two 
important fields. 


THE AMERICAN SOCIETY 
——OF MECHANICAL ENGINEERS— 
29 West 39th St., New York 18, N.Y. 
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Crane Scales 

Typical applications of Baldwin SR-4 
crane scales and indicating or recording in- 
struments for weighing loads electronically 
are described in Bulletin 4105, a new 8- 
page, illustrated brochure issued by Baldwin- 
Lima-Hamilton Corp., Philadelphia 42, Pa. 

The new bulletin shows how these scales, 
utilizing the principles of the SR-4 bonded 
resistance wire strain gage, are installed and 
used 


Industrial Filtration 

A new eight-page brochure by the U. S. 
Hoffman Machinery Corp. presents the es- 
sential features and applications of their 
ten basic types of industrial filtration equip 
ment. These include disk-, cartridge-, and 
pressure-type filters, flotation units, vacuum 
stills, magnetic separators, and oil condi- 
tioners. Purpose of the equipment is to 
reclaim and repurify oils, coolants, solvents, 
and industrial waters by removing solids, 
solubles, and volatile contaminants on a con 
tinuous automatic basis. Free copies may be 
obtained by requesting Bulletin A-943 from 
U. S. Hoffman Machinery Corp., Industrial 
Filtration Div., Thompson Rd., Syracuse 6, 


Measuring Instruments 


“Instruments for Modern Measurements” 
is the title of a new 34-page book printed 
in two colors by Brush Electronics Co. It 
illustrates and describes over 37 different 
instruments, especially engineered and pro- 
duced for electrical measurements, physical 
measurements, resistance-welding measure 
ments, textile measurements, ultrasonic en 
ergy applications, electro-accoustical meas 
urements, etc. Several new instruments are 
included as well as improved models. 

Booklet will be sent free of charge to those 
sending letterhead request to Sales Promo- 
tion Dept., Brush Electronics Co., 3405 
Perkins Ave., Cleveland 14, Ohio. 


Centrifugal Blowers 

Billmyre Blower Div., Lamson Corp., 
Syracuse, N. Y., has published Bulletin B-6, 
which catalogs products of the division. The 
two-color, 32-page bulletin includes infor 
mation on centrifugal blowers and exhausters 
for air or gas handling. 

Typical applications of Billmyre blowers 
are illustrated and described to indicate the 
wide variety of uses for this equipment. Air 
blowers and exhausters are available with 
either cast iron or fabricated steel housings. 

Performance data is presented for ai 
blowers and exhausters with heavy -duty cast 
iron housings ranging from | psi to7 psi; air 
blowers and exhausters with heavy-duty fab- 
ricated steel housings from '/2 psi to 3 psi; 
and gas blowers or boosters with heavy-duty 
cast iron housings for gas pressures from '/2 
psi to 6 psi, with specific gravity ranges of 
0.55 to 1.40. 

Technical data is included on: agitation 
of liquids; air for combustion; air for 
foundry cupolas; ice making; vacuum 
cleaning; and pneumatic conveying. Fun- 
damental engineering laws for blower appli- 
cations are given, as well as altitude and 
temperature correction factors, pressure 
equivalents, and friction-loss and velocity 
tables. Copies of Bulletin B-6 are available 
directly from Lamson Corp., Syracuse, N. Y. 
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Packaged Steam Boilers 

Packaged steam boilers for oil and com- 
bination oil and gas firing are covered in 
Mkayo Bulletin 7D, published by Mears 
Kane Ofeldt, Inc., Div. of S. T. Johnson Co., 
Church Rd., Bridgeport, Pa. The features 
of the Mkayo boilers and of their component 
parts is described. Several application pho- 
tographs are shown. A table of general 
specifications completes the bulletin, which is 
available at no charge. 


Ventilation and Air Movement 


A 64-page illustrated guide to modern in- 
dustrial ventilation and air movement has 
been published by Aerovent Fan Co. as their 
1953 catalog. Engineering, installation, and 
operation data for all standard and special- 
duty fan applications are contained in the 
book, with pertinent details for calculating 
duct sizes, friction losses, performance, and 
horsepower requirements. Full details and 
description of all Aerovent Fans and acces- 
sory equipment are included. Aerovent Fan 
Co., Inc., 720 E. Ash St., Piqua, Ohio, will 
send Catalog No. 20—ME on request. 


Aluminum Products 

‘Alcoa Chemicals” is a four-page leaflet 
describing Alcoa’s chemical products. Prod- 
ucts covered include Activated, Calcined, 
Low-Soda, Tabular, Hydrated, and catalyst 
Aluminas; fluoride; cryolite; and gallium. 
Uses of these are applicable to many indus- 
tries: desiccant, dehydrant, catalyst and 
catalyst-carrier, oil-maintenance, chromat 
ographic, abrasive product, refractory, 
ceramic, filler, and aluminum chemical pro 
duction. 

“Alcoa Aluminum in the Process Indus- 
tries” is an eight-page booklet telling of the 
uses of aluminum in such industries as plas 
tics, soap, cosmetic, drug products, sulfur 
petroleum, and chemical. The booklet dis 
cusses Alcoa products for the processing 
industries; lists the economic advantages of 
aluminum; gives tables covering materials 
handled safely with aluminum, composition 
and properties of aluminum alloys, and other 
engineering information. 

These two booklets are available from 
Alcoa Sales Offices or from the Aluminum 
Co. of America, 808 Alcoa Bldg., Pittsburgh 
19, Pa. 








When You Buy 


Pumps ana Compressors 


DO LONG LIFE 
You EASY MAINTENANCE 
WANT | RELIABILITY 


These Are BUILT-IN 


By PENNSYLVANIA 


AIRCHEK VALVE 


Automatically pre- 
vents reverse flow 
through Compres- 
sor and also 
dampens pipe 
line pulsations. 


This Check Valve should be on EVERY re- 


ciprocating Compressor. Bulletin 509-H 


OILFREAIR and OILFREGAS Com- 
pressors guaranteed to compress air or gas 
free of any trace of oil or oily vapors. They 
are unequaled for Instrumentation, Food and 
Chemical processing. Bulletin 202-H,600-H 


PENNSYLVANIA Double-Suction, Single- 
Stage Centrifugal Pumps. Available in sizes 
11% to 14 inches to handle 20-7000 GPM 


for pressures to 130 psi. Bulletin 233-5-H 


YOUR Copy of Catalog 546 briefly describes 
All PENNSYLVANIA Products 
Write For It Today 


<> 


PENNSYLVANIA 


Pump & Compressor Co. 
EASTON, PA. 


OILFREAIR ® THRUSTFRE ® 
OILFREGAS © AIRCHEK & 
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CALL ON THE GS 
FOR ACCURATE MET 


ERING 


1,000,000 cfh—_ 

One R-C Positive Dis- 
placement Meter to 
and possible loss of 


c= 


The successful performance of Roots-Connersville Positive Displace- 
ment Meters has long been proved by large and small industrial plants 
and public utilities. These users rate them high in such basic essentials as: 


Accuracy—not affected by pressure, wide ranges in loads or other 
variables. Absence of valves, vanes and other small parts insures 


“cash register” accuracy over years of use. 


Capacity—from 4,000 cfh to 1,000,000 cfh in one unit, with ample 


ability to absorb overloads. 


Compactness—smallest made for industrial use in foot-for-foot of 


capacity. Can be located in otherwise unusable space, thus saving 


production areas. 


Almost a century of experience in handling gas and air, exclusively, 


Roors-(LONMERSVILLE 
we a 


goes into the design and construction of 
R-C Meters. They're part of the com- 
prehensive line of blowers, exhausters, 
gas and vacuum pumps and related 
equipment, which are the products of 
R-C Specialists, and which are in widest 
use in industry. 

4 new bulletin, |M-152, gives com- 
plete data on R-C Meters, including a 
handy selection table which simplifies 
your choice of the right meter to suit 
your specific application. Your copy will 


be sent on request. 


RooTs-CONNERSVILLE BLOWER 
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Combustion Systems 

Peabody Engineering Corp., 580 Fifth 
Ave., New York 36, N; Y., makers of 
burners, scrubbers, and air heaters, has 
recently released a four-page two-color bul- 
letin on a series of complete combustion sys 
tems that they have installed in and around 
metropolitan New York. While not de 
tailed, the bulletin does give before-and- 
after pictures of several installations, in- 
cluding the Astor Hotel, West Point Military 
Academy, and Gimbel Brothers. 


Pneumatic Controller 

Fischer & Porter Co. has published a four- 
page Catalog 53-11, describing the new 
Fischer & Porter Field-Mounted P4 Pneu 
matrol pneumatic controller. Features of 
the controller claimed by the manufacturer 
are: interchangeability with case-mounted 
design, remote three- or four-pipe installa 
tion, superior high-frequency response, small 
size, and availability of all control functions. 

A working sketch is shown, together with 
diagrams of three-line and four-line field- 
mounted systems. The advantages of field- 
mounted control are discussed. Copies of 
the catalog are available from Fischer & 
Porter Co., 841 Jacksonville Rd., Hatboro, 
Pa. 


Stamped Gears 

The Winzeler Mfg. & Tool Co. has pub- 
lished a bulletin on their stamped gears, in- 
cluding spur gears, crown gears, spur and pin 
ion, racks, internal gears, external gears, 
segment gears, pinions, and sprockets. The 
gears are available in 16 to 96 diametral 
pitch, 

The bulletin contains a table of rules and 
formulas for spur gears, and a table of tooth 
parts. An insert gives diametral pitch, num 
ber of teeth, nominal pitch diameter, central 
bore, and material thickness for 16-d.p., 
24-d.p., 32-d.p., 48-d.p., 56-d.p., and 80-d.p. 
spur gears, 14'/s-deg pressure angle, and for 
crown gears and 48-d.p., 20-deg pressure 
angle, spur gears. The bulletin is available 
on request from the Winzeler Mfg. & Tool 
Co., 1712 West Arcade PI., Chicago 12, Ill. 


Sprockets and Roller Chain 


The Dodge Mfg. Co. has published Bulle- 
tin A-624, ‘““Taper-Lock Sprockets and Dodge 
Roller Chain,” a 24-page catalog. 

One page is devoted to Taper-Lock Sprock- 
ets for each size of chain from No. 40 through 
No. 100 inclusive. Each page includes cross 
section drawing, dimensions, number of teeth, 
list prices with and without bushings, sprocket 
number, bushing number, maximum stock 
bore available, weight of sprocket with 
bushing, and price list of chain 1n that size. 

Condensed on one page is the following 
data relating to Taper-Lock bushings for these 
sprockets: drawing, dimen 
sions (both sprockets and keyseats), prices, 
weights, and stock bores. Full information 
is given on Dodge roller chains, both riveted 
and cotter types. In addition, one page is 
devoted to roller chain pin extractors. 

Five pages of selection data for roller 
chain drives include tables of service factors, 
horsepower ratings, calculation of chain 
length, center distances, and speed ratios. In- 
stallation, adjustment, lubrication, and main 
tenance information is also given. Copies 
can be obtained from the Dodge Mfg. Co., 
Mishawaka, Ind. 
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Oil Burners 

The Ray Oil Burner Co. has published 
a condensed 16-page catalog listing com 
mercial and industrial oil and combination 
gas-oil burners, including: fully automatic, 
semi-automatic, and manually controlled 
horizontal rotary and steam-turbine drive 
burners; commercial and domestic pressure 
atomizing types for oil, gas, or combination 
gas-oil. Specifications and capacities are 
given. Copies are available from Ray Oil 
Burner Co., 1301 San Jose Ave., San Fran- 
cisco 12, Cal 


Deaerating Heaters 


A new bulletin on spray-type deaerating 
heaters has been published by Graver Water 
Conditioning Co., manufacturers of water 
treating equipment for boiler plants, in 
dustrial and process services, and water 
supply. 

The bulletin explain: the specific functions 
and requirements of deaerating heaters, 
describes their design and operation in de- 
tail, and outlines the accessory equipment for 
best results. The illustrations include sec 
tional drawings and representative installa 
tion photographs of both horizontal and 
vertical designs, together with flow charts 
of units in typical applications. 

Copies of this informative bulletin can be 
obtained by addressing Graver Water Con 
ditioning Co., Dept. 21, 216 West 14th St., 
New York 11, N. Y., and asking for Bulletin 
WC-IOLA. 


Chimney Repair 

A leaflet on the prevention of chimney 
failure through maintenance and repair has 
been released by the Consolidated Chimney 
Co., 8 South Dearborn St., Chicago 3, Ill. A 
number of photographs including before-and 
after pictures show the results of inside cor- 
rosion, and the repairs that have been made 
by Consolidated in numerous plants through- 
out the country. Copies can be obtained 
from the Consolidated Chimney Co. 


Industrial Instruments 


How Standard Oi] of Indiana keeps more 
than 36,000 instruments, valves, and con 
trol devices in operating condition is a fea- 
tured story in the second quarter 1953 issue 
of Instrumentation, publication of the Minne 
apolis-Honeywell Regulator Co., Industrial 
Div. 

Other articles in the issue concern the 
steam power set-up in Holyoke, Mass.; — the 
use of instruments in the manufacture of 
roller and ball bearings; a Canadian sulfur 
acid plant; instruments for guided missiles; 
a British steel company; weight measure 
ment by means Of a strain gage; control 
valves; the selecting, installing, and main 
taining of thermocouples and extension wire, 
and a humorous history of how the pressure 
gage got its name. 

Copies are available on application to Min 
neapolis-Honeywell Regulator Co., Indus 
trial Div., Station 64, Wayne and Windrim 
Aves., Philadelphia 44, Pa. 
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Drafting Machines 

A new drafting machine booklet has been 
printed by the Charles Bruning Co., 4700 
Montrose Ave., Chicago, Ill. The two-color 
booklet presents a mechanical description of 
the various drafting machine models in 
cluding gravity-compensated, track-type, 
civil engineering, and detail machines, 

Entitled ““The Finest in Drafting Ma 
chines”, the new booklet features detailed 
illustrations, and also pictures and describes 
the latest types of scales for all uses. 


Air Handling Units 

A six-page bulletin describing the features 
of a complete line of air handling units for 
industrial and commercial heating, ventilat 
ing, and air conditioning applications is avail 
able from the Westinghouse Electric Corp. 

The bulletin describes the three outstand 
ing characteristics of the units as being heavy 
welded construction, quiet operation, and 
efficient, stable performance. Detailed in 
stallation possibilities are also given for cen- 
tral-plant air conditioning, exhausting heat 
fumes or vapors, and heating and ventilating 
requirements where cooling is not needed. 

A full line of accessories is described in 
cluding humidifiers, mixing boxes, and filter 
sections, 

Bulletin 1600 can be obtained from West 
inghouse Sturtevant Div., Dept. T-071, 
200 Readville St., Hyde Park, Boston 36, 
Mass. 





PRE-FABRICATED PIPING 
-UNVARYING in QUALITY 


Correcting Heavy Wall Bend 


To Exact Dimensions 


4 


@ At Western Piping Supply, the men who weld, align, 
heat treat and test all have special qualifications for 
their particular tasks. Most, also, have many years of 


service with the company. 


i 

I 

This combination of skill and experience spells out 
uniform quality in every job, from job to job, year in, 

year out. It’s a good reason why WPS enjoys an f 

exceptionally high customer repeat rate, and good - 

reason, too, why you should specify WPS when you i 

i 

1 

! 
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yant superior quality piping. 


WESTERN PIPING SUPPLY DIVISION 
THE LUMMUS COMPANY 


—> STRENGTH 
—P SAFETY 


—P> LOW UPKEEP 


—P> LONG LIFE 


—DP SELF-CLEANING 


COMPANY 
INDIVIDUAL 
STREET 
CRY anu 


504 WEST 145TH STREET, EAST CHICAGO, INDIANA 


Repres2ntatives in Major Cities 


FABRICATORS OF CARBON AND ALLOY PIPING 
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BLAW-KNOX COMPANY 
GRATING DEPARTMENT 
BLAW-KNOX EQUIPMENT DIVISION 
P.O. Box 2105, Pittsburgh, Pa. 


Please send prices on___sq. ft. Grating as per specifications 
marked at right. 


Please send prices on Type 


7 REASONS WHY 


BLAW-KNOX 
eectrrororceo” GRATING 


IS YOUR BEST BUY 


We factory-fit this one-piece 
Open Steel Flooring to your 
dimensions for easy installation. 
You can cover dangerous 

open areas and add useful 
space inside and out. 


USE COUPON FOR DETAILS AND PRICES 


---------------------5 


Stair Treads inches wide. 


BLAW-KNOX street cratine 
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YOUR BEST BUY 


American Blower 





It takes only a few minutes to learn how much better 
your heating can be with American Blower Unit 
Heaters. 

And, for years after you install them, you'll get 
the benefits of their lower fuel costs, lower maintenance 
costs and exceptionally long life. 

Heavy-duty coils, unobstructed outlets for maximum 
heat diffusion, completely enclosed moving parts are 
but a few of the quality features which make these 
units outstanding. They carry Certified Ratings — and 
are sound-rated, too. 

For data, phone the nearest American Blower Branch 


Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiotor & Standard Sanitary Corporation 


ie - => 
< 


AMERICAN * BLOWER 


IN AIR HANDLING EQUIPMENT 























Serving home and industry: NMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS 
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HERE’S THE ANSWER 
TO YOUR SMALL FLOW 
CONTROL PROBLEMS 





REDUCING VALVE 


for accurate, foolproof regulation of small 
flows of steam, air, gas or liquids, with inlet 
pressures to 1000 psi and reduced pressures 
from 2 to 400 psi. 


Change operating conditions quickly and 
easily with simple, handwheel adjustment 
—no need to waste time changing springs 
or swapping parts. Check these widely 
accepted Leslie features that are standard 
in the new, efficient, Leslie Small Flow 
Reducing Valve. 


Simple, comp 

Top quality 
metal pioph 
Entirely enclos 
s' 


SEND FOR DESCRIPTIVE BULLETIN 511-A 
WITH COMPLETE CAPACITY TABLES 


Before you order— 


The new Class LCB is just one of the many units that are 
special with most manufacturers but are standard with Leslie. 


Check to see if any pressure, temperature or level control you 
want is standard with Leslie, before you order. Play it safe. 
Your Leslie Engineer is listed under ‘Valves’ or ‘“‘Regulators”’ 
in the classified telephone directory in principal cities. 


THE FIRST NAME IN PRESSURE, 
TEMPERATURE AND LEVEL CONTROLS 
Since 1900 


LESLIE CO., 287 Grant Avenue, Lyndhurst, New Jersey 
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P i 
ennies / the case of the man who saved a few dollars on 


air handling equipment, which he expected to use for 

d many years. Installation costs turned out to be high 

Save and maintenance expense excessive—more than he 

saved on original purchase price. Of course, not 

l every low bidder has an inferior product; but you can 

are not a ways be sure of one thing: if a high quality product is to 
meet all low bids, the quality just can’t stay high! 

We at “Buffalo,” with seventy-six years of top quality 


° 
pennies manufacturing behind us, call your attention to the 
“Q” Factor.* Without it we could not have main- 


tained the performance records chalked up in many of 
America’s outstanding industrial plants. We have no 


intention of abandoning the practice of building the 










best possible product and pricing it afterwards. 


*—The “Q” Factor 
—The Built-in 
quality which pro- 
vides trouble-free 
satisfaction and 
long-life. 












VENTILATING FANS— 

Complete lines, the Jubilee Breezo, an 
efficient disk fan—the “LL”, a non-overload- 
ing centrifugal, the Axial Flow, and many 
others for all services including forced and 


induced draft fans. 
AIR CONDITIONING AND 


CLEANING EQUIPMENT— 


Full lines of industrial air cleaning 
equipment for gases and fumes, as 
well as air washers and cabinets 


“Buffalo” Engineering Sales Representatives 
in all principal cities are anxious to work 
with you. Call on them for advice without 


obligation. 
for air conditioning. 
FIRST 
FOR FANS 
148 MORTIMER ST. BUFFALO, NEW YORK 


PUBLISHERS OF "FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener,Ont. Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING ~ 


FORCED DRAFT lolol tl. te HEATING PRESSURE BLOWING 
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as your standard! 


Meet customers’ 
specifications without 
change in your 

basic drawing 


The all-steel, All-Motor type FALK 
Motoreducer assembly can easily be mod- 
ified to use overload protective coupling, 
brake-wheel coupling, multispeed trans- 
mission or hydraulic fluid drive. Motors 
with variable speed drive arrangement 
can be substituted for standard motor. 


The All-Motor type FALK Motoreducer 
.. the only complete and compact motor- 
ized reducer with a separately mounted, 
resilient Steelflex coupling-connected mo- 
tor... enables the user to replace motors y : 
. . =S=——— 
from his spare stock or other convenient 


Every FALK Motoreducer 
has these "In-built"’ Factors— 


source as required, in minutes—on the job! 


Any make, speed, or type of standard 
foot-mounted motor within the unit's rating 
may be used (or interchanged) without 
modification of gear unit. Ratio of unit can 
be changed without modifying the motor. 
Ease of motor replacement and ratio 
change reduce over-all cost of any equip- 
ment-remodeling desired by the customer. 
Write for Bulletin 3104. 


THE FALK CORPORATION -3001 W. Canal St. -Milwaukee 8, Wis. i 
EBZ 


Positive Lubrication. Large sump capacity 
. oil-tight construction assures clean lubri- 

cant... direct dip of revolving elements pro- 

vides positive lubrication at all speeds. 


Wide Speed Range. Selective ratio combi- 
nations provide output speeds from 1.5 rpm 
to 1430 rpm with stock gears. 


Streamlined inside and outside. Smooth, 


Precision Gearing. Heat treated alloy 
steel, precision cut and shaved helical gear- 
quiet-operating crown 
taper bored geors for 


ing throughout .. . 
shaved pinions . . . 
easy ratio changes. 


All-steel Housings. Unbreakable, strong, 
rigid. Generous overhung load capacities 
provided by wide bearing spans, large shafts 


and bearings. 


clean surfaces; machine welded construction 
conforms to NEMA motor frames. 


Sealed Housings. Dual closures and one- 
way vents keep oil in, dust and moisture out. 
Units are splash-proof, leakproof, dustproof. 


...@ good name 
in industry 





EZX 


E 


BASIC 


EC 
c 
5 | 





° e 4 * e 


The basic E design permits 
maximum use of standardized 
ports . .. closer control over 
materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 
changeable stocked assemblies. 


li 














WRITE FOR 





“a at 


ECB 


BULLETIN 3104 





ial Muscle” is kept 


«Muscle-bound” 






































































































































At left: cross section view of a new 


Manning, Maxwell & Moore Series 700 ‘Load Lifter’ 
Electric Hoist equipped with Fafnir Ball Bearings. 


Every bearing indicated in the diagram above highlights 
the strategy of Manning, Maxwell & Moore's electric 
hoist designers. Each eliminates a possible source of 
trouble caused by friction...on rope drum (bearing lu- 
bricated for life) on trolley assembly, on gear shafts, etc. 

With critical turning points protected, this heavy-duty 
1-ton capacity hoist is offered for three-shift lifting every 
day in the year. It lifts a ton, thirty feet a minute. Power 
is concentrated on lifting, not shared to overcome fric- 
tion. It’s smooth, steady, and efficient. Lubrication be- 
comes a minor detail. 


FAFNIR 


Fafnir is a supplier of Ball Bearings for Manning, 
Maxwell & Moore hoists and for hundreds of other 
industrial machines where Ball Bearing advantages im- 
prove performance and prolong service-life. The choice 
of Fafnir Ball Bearings, in case after case, has been influ- 
enced by the Fafnir “attitude and aptitude”... a way 
of looking at bearing problems from the designer’s view- 
point, an aptitude for supplying the right ball bearing 
to fit the need. Maybe these attributes can help you 
solve a bearing problem. The Fafnir Bearing Company, 
New Britain, Connecticut. 


BALL 


MOST COMPLETE 


BEARINGS 


LINE IN AMERICA 
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Why you can 
ueduce rejection losses 


with a Kodak Conju-Gage 
Gear Checker 


Why the composite check 


In practice, the final test of gear quality is how the gear works in use. The composite 
check recommended in American Standard B6.11-1951 shows this conclusively by 
measuring displacement of the gear when run against a master of known accuracy. And 
it does it in one quick operation that checks combinations of as many as six types of 


errors. 


Why the Conju-Gage Gear Checker 


Since displacement represents the sum of both gear error and error in the master, the 
accuracy of the master used determines the precision of the composite check. The Kodak 
Conju-Gage Gear Checker uses a master of exceptional accuracy, the Conju-Gage Worm 
Section. Produced by thread grinding, its accuracy is not limited by the same manufac- 
turing processes which limit accuracy in the gear itself. 

To settle for masters of lesser accuracy is to rob yourself of “tenths’’—to chance that 
tolerable error in a gear may coincide with error in the master to cause a needless re- 
jection. Or that intolerable error in a gear may be cancelled by error in the master to 
pass a gear that will fail in use. 

To reject every wrong gear is to guard the quality of your product. To pass every 
right gear is to reduce such rejection losses to a minimum. 

To find out more about how a Kodak Conju-Gage Gear Checker can lower costs 
while maintaining required precision, send for your copy of the booklet, “Kodak Conju- 


Gage Gear Testing Principle.’ Write to 


Special Products Sales Division 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


CONJU-GAGE 


... anew way fo check gear precision in action 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 


INSTRUMENTATION 


The Kodak Conju-Gage Gear 
Checker automatically records the 
composite effects of runout, base 
pitch error, tooth thickness varia- 
tions, profile error, lead error, 
and lateral runout. Illustrated is 
the Kodak Conju-Gage Gear 
Checker, Model 8U, for gears up 
to 814" pitch diameter. Smaller 
models are also available. 





MECHANICAL ENGINEERING 





SEPTEMBER, 1953 - 79 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ¢ 


ibration Engineering 
that solves your problems 


PROBLEM: To locate vibration 


and measure it 


To LICK VIBRATION you've got to locate it 
first. That’s a job for which the MB Vi- 
bration Pickup was developed. It has the 
sensitivity needed to detect the faintest vi- 
bration—the stamina to withstand the 
strongest. 

When fastened to the product, compo- 
nent or structure under test, this pickup 
faithfully converts vibratory motion into 
elecrical output. Its signal can be seen and 
studied on the oscilloscope; or measured by 
meter such as the direct-reading MB Vibra- 
tion Meter; or fed to vibration analyzer. 

The pickup is usable from 5 to 2000 cps 
in horizontal or vertical operation. Magnetic 
damping assures calibration stability. Light- 
weight moving coil and low-friction pivot- 


< 
_@eeoeoeee 





Illustrated here is the MB Type 122 Vibration Pickup 
developed for jet engine testing. It withstands 500° F. 


ing account for the pickup’s wide range of 
serviceability. 

Today, this unusual instrument is being 
found indispensable for accurate vibration 
detection. It’s one more reason why MB is 
known as headquarters for the answers to 
vibration problems—including those in 
shake testing, measurements, vibration iso- 
lation and shock mounting. Full details on 
pickups in Bulletin No. 124-4. Write us. 


Double duty vibration exciter 


Specification MIL-E-5272 and other vibration testing specifications can be 
met with the Model C-1 Shaker. It develops 50 pounds of force. An electro- 
magnetic shaker, it features easy, continuous control of force and frequency. 
It also serves as a calibrator for vibration pickups. 

The technique of calibration has been thoroughly presented in MB's book- 
let entitled “The Calibration of Vibration Pickups to 2000 cps.” Send for 


Book let C-11-4, 


THE 


80 - SepremBer, 1953 


MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


TO MEASURE IT ¢ 
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TO REPRODUCE IT 













Electronic spacer patterns guide 
stockpile through sequence of cuts 
automatically. Responsive Oilgear 
Transmission provides speedy 
travel with pin- point stopping with- 
in 3/1000ths of an inch from 
zero tolerance. Lawson Cutter 
also used in repetitive single cuts 
and for trim on sides. Photo in 
plant of Liedtke Brothers, Chicago. 












The RESULT? 


Accuracy just 900% better 
Production increase 50 to 500% 





Over and over and over again, 
Oilgear Fluid Power proves to be 
the right solution to a drive problem. 
Take the case of the Lawson Cutter. 


If precision is emphasized anywhere, that ‘‘where”’ is 
the field of fine color printing of every description. 
Money, time, effort are spent that art be right, that plates 
be right, that printing be right—to a hairline. And then 
comes the cutting operation where all that has gone 
before is saved—or wasted. Small wonder that cutting 
remained a hand operation for many years. 

But the E. P. Lawson Company, manufacturer of cut- 
ting machines, wanted to modernize and mechanize the 
operation. Its designers turned to an electronic spacer 


























device. This if anything would give precision in mark- Oilgear Two way Variable Speed Transmission as used 

ing where to cut. But the next problem was to find a poder epi cnieyinbine we = pie ga 

power drive capable of obeying the orders the elec- Speed changes made in split second or specified time. 

tronic signal system was capable of giving. Lawson 

tried one type of drive. It varied all over the map. ness” of Oilgear Fluid Power “‘generators,’’ motors, 

Lawson tried another type of drive. It was fairly accurate transmissions—for almost any type of installation or 

—but did not hold up. ; machine requirement, big, little, and all those in between. 
Finally, as so many machine designers have done, Chances are Oilgear is the solution you've been 

Lawson turned to Oilgear. And there, as so many looking for. And Oilgear engineers will be just as quick 

machine designers have done, Lawson found the answer to tell you if Oilgear is not for you. Ask for further 

to its problem. information from an Oilgear Engineering Representa- 
The answer? Undeviating accuracy within 3/1000ths tive. No charge. No obligation. THE OILGEAR COM. 

of an inch from zero tolerance—just 900% better than PANY, 1570 W. Pierce St., Milwaukee 4, Wisconsin. 





what had been achieved in the past; speed, translating 
into production increases of 50% to 500% month in OILGEAR 
and month out. How? Through the absolute responsive- 

ness of Oilgear Fluid Power Drive to the automatic 

control system. Immediate, shockless acceleration to ©] ¢ L G e A a 
full speed ‘forward’. Precise measured slowdown as 
the feed fence nears the target. Precision stopping ‘‘on 
target’’ for the cut and then rapid acceleration toward 


the next cut. 
Here again is an example of the superlative “right- 

















How would YOU solve these two problems? 





ale ects 
1, FLINTKOTE INSULATED SIDING is saturated with hot asphalt 2. LABORATORY WORK SAVED. [et one Fenwal All-Purpose 
by a continuous conveyor process through a dip tank. Fenwal Laboratory THERMOSWITCH thermostat do the work of 
THERMOSWITCH®* Thermostats, connected to pilot many. This unit has a quick-disconnect plug — goes readily 
lights, warn when asphalt varies from safe operating level. from job to job. It provides close temperature control for 
The totally enclosed mechanism of the THERMOSWITCH solids, liquids and gases. Stainless steel shell, resistant to 
units is not affected by the high heat (420°F) or viscosity of corrosion, shock and vibration. 


the liquid. 


Se MSitive 


FENWAL 


INCORPORATEL 


« 


En 
S* Ee Pens 
i —— ete 
I er gee, 





3. YOU, TOO, MAY BENEFIT from a Fenwal THERMOSWITCH 4. SEND FOR THIS NEW CATALOG for complete explanation of the 


Control.* Compact, highly resistant to shock and vibration, unique THERMOSWITCH unit. Also ask for more detailed, 
Fenwal THERMOSWITCH units have solved many types illustrated discussions of the problems above. Fenwal engi- 
of temperature control problems throughout industry. The neers will be glad to help you solve your temperature control 
external, single-metal shell expands or contracts instantly to problems involving heat, humidity, radiant heat, pressure and 
temperature changes, making or breaking electrical contacts. other variables. Write Fenwal Incorporated, 59 Pleasant St., 


Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 


*Cartridge Type Illustrated 
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Where continuous flow and maximum capacity are required, use 


Free Floating 
Valve Disk, 
easily removed 
through the 
valve access 
cover, insures 
against binding 
of valve operat- 
ing mechanism 


Hinged Cover with 
"'C’’ Washer Closure 
and Multiple Basket 
design facilitates 
cleaning; permits 
one man operation 


large open area 
ratio (6 to 1) length- 
ens cleaning cycle 
relative to conven- 
tional style 212 or 
32 to 1 open area 
ratio strainers 


Zurn LPD Sinlex Strainer 
available in offset and 
straight-through types. 


Zurn LPD Duplex Strainer, 
Plug-Type 


(Zurn Engineered Low Pressure Drop 
Strainers are patented and patents pending.) 


Copyright 
4968 WRITE FOR ZURN LPD STRAINER 
DATA MANUAL NO. 952 
This Manual includes previously unpublished 
pressure drop data and gives useful, factual 
information on fluid handling. 
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DUPLEX GATE-TYPE 


=P. STRAINERS 


Operating Screw 
cannot be damaged 
by corrosion or 
foreign particles in 
the liquid on the 
inside or by physi- 
cal damage on the 
outside of the 
strainer 


Angle Basket design 
permits straight- 
through flow, mini- 
mizes pressure drop. 


Zurn LPD “Y" Type Strainer 
available in any cast mate- 
rial and for high pressures. 


@ Design improved for placement of Multiple 
Catch-Baskets. This permits straight-through flow 
which minimizes pressure drop. Angle Basket 
design insures complete retention of strained 
particles when basket is being removed for clean- 
ing. One man can complete basket cleaning easily, 
rapidly and at low cost. Basic face-to-face and 
centerline-to-base dimensions are favorable for 
installation in minimum space. 


Like all other Zurn LPD Strainers, Duplex Gate- 
Type Strainers are held at close tolerances for mate- 
rials, shapes and dimensions assuring the utmost 
in strength and safety and continuous operation, 


Zurn LPD Strainers are widely used to protect 
close tolerance control devices and delicate 
mechanisms, also to protect product purity. Zurn 
LPD Strainer applications include fluid handling 
lines for lubricating and fuel oil, and oil during 
the refining process; a wide range of chemicals 
produced and used by the various process indus- 
tries; public utility power plants; power stations; 
industrial plants and ships. They are available for 
high temperature and high pressure installations. 
Zurn Fluid Handling Engineers are available 
for consultation. Write or wire direct to factory. 


3. a. LURN mee. co. 


INDUSTRIAL DIVISION 
ERIE, PA., U. S. A. 
in Canada: Canadian Zurn Engineering Ltd., Montreal 25, P. 0. 


Zurn LPO Sinlex Strainer, 

Multiple Basket type, avail- 

* in several metals and 
‘or 


5. A. ZURN MEG. CO. + INDUSTRIAL DIVISION - ERIE, PA., U.S. A. 
Please send me Zurn LPD Strainer Data Manual No. 952 


Name 
Position 
Company 
Street 


City and State 
Please attach coupon to your business letterhead— Dept. ME. 
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This Chesterfield boiler serves a 100,000 kw turbine-generator 
operating at a throttle pressure of 1450 psi with a primary 
steam temperature of 1000 F, reheated to 1000 F 


CONTROLLED 
CIRCULATION 
at CHESTERFIELD... 





.-- meets all expectations 


The Chesterfield Power Station of Virginia Elec- 
tric and Power Company at Wheelwright, near 
Richmond, Virginia, placed in regular commer- 
cial service the first postwar controlled-circula- 
tion boiler on December 1, 1952. 

Although a completely new design, it achieved 
ideal performance characteristics from the start, 
and, with the exception of one scheduled inspec- 
tion, has been in continuous service ever since. 
All of the anticipated operating and economic 
advantages of this new design have been fully 
realized. It is significant, too, that with new 
capacity urgently required by the system, the 
Chesterfield unit was turning out kilowatts just 
28 months from the date of order. 


COMBUSTION ENGINEERING, Inc. 


Combustion Engineering Building, 200 Madison Avenue + New York 16, N. Y. 
FUEL BURNING AND RELATED EQUIPMENT 


ALL TYPES OF STEAM GENERATING, 


The Virginia Electric and Power Company and 
its designing and construction engineers, Stone 
& Webster Engineering Corporation, have further 
confirmed their confidence in controlled circula- 
tion by placing orders for three duplicate boilers, 
two for their new Portsmouth Station and one 
for their Possum Point Station. 

Moreover, leading utility companies now have 
in service, under construction and on order C-E 
Controlled Circulation Boilers to serve a total 
generating capacity of 5,000,000 kw. 

Controlled Circulation pioneered by Com- 
bustion in this country for large power boilers — 
is just one more C-E contribution to American 
power practice. 
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LADISH Condeolbed QYually ASSURES METALLURGICAL SOUNDNESS 


Re 





Ladish measures the 


spectrum to verify 


chemical composition 


TO MARK PROGRESS 


Metallurgical integrity—is safeguarded at 


Ladish by unsurpassed laboratory controls, 





Typical is this advanced electronic direct- 
reading spectrograph. On this unit as many THE COMPLETE Controllid Yualily FITTINGS LINE 


as 300 determinations have been made in PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 
one hour to verify compliance of each mill 


heat with exacting Ladish’= specifications “| A 1D) | S H C @) 
and, equally important, to assure the e 
absence of detrimental “tramp elements, CUDAHY, WISCONSIN 

Here is but one indication of the thorough, MILWAUKEE SUBURB 

scientific procedures that assure reliability : " ee eee 

in every Ladish Controlled Quality fitting. 


Te PEE Le he 





More equipment rusts out than breaks down. Corrosion is a 
destructive force that every user of fastenings faces. 

Many manufacturers today have found that fastenings by 
Harper mean longer life for equipment, better appearance, 
well-satisfied customers—because they resist corrosion. 

The H. M. Harper Company is the world’s largest exclusive 
producer of fastenings in brass, naval bronze, silicon bronze, 
monel, nickel, aluminum and all stainless steels. Over 7,000 
items in these metals are carried in stock, bringing the advan- 
tage of a single source of supply for all fastenings. 

Harper distributors are located in all market areas, and 
back of these distributors is a complete metallurgical and 


engineering service, ready to assist in solving any corrosion 





problem. 


THE H. M. HARPER COMPANY 


SPECIALISTS IN FASTENINGS 8243 Lehigh Avenue, Morton Grove, Illinois 


7 solve corrosion problems - 


: ;; {?) §/8-11 x 3-1/2 
U - Hexagon Head ta 


” Brass Cap Screu 


A he" 









SPECIALISTS IN 


CORROSION 


wsinnes| HARPER 


EVERLASTING FASTENINGS 


BRASS * SILICON BRONZE * NAVAL BRONZE * MONEL * ALUMINUM * STAINLESS STEEL 
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JUST tHe Wrist 


That’s all it takes to clean the Cuno AUTO-KLEAN—the 
strainer that can be continuously cleaned while it’s 
working. 

Turning the handle one revolution moves the strainer 
element through comb blades, removing all dirt from 
strainer surfaces. Dirt particles fall to bottom of housing, 
where they can be drained off periodically. Cuno’s ex- 
clusive combing operation cleans thoroughly —without 
costly interruption of fluid flow. 

e AuTO-KLEAN’s permanent metal filter element is 
available in steel, brass or stainless steel for long trouble- 
free service under any conditions. 


e AuTO-KLEAN is adaptable to any fluid-flow system. 


e From acids to tar . . . if you can pump it, Cuno can 
filter it. Capacities range from one gallon per hour to 
3,800 gallons per minute. 


ca : #3 A ae 
gs P ed q 


HERE'S HOW 10 GET 
LOW-COST FLUID 
FILTRATION 


Continuously cleanable 
AUTO-KLEAN eliminates need 
for stand-by strainers 








You don’t have to install a duplex 
strainer system to get all the dirt 
and other solids out of your process 
fluids, coolants, chemicals, water, 
lube oils or hydraulic fluids. A single 
Cuno AUTO-KLEAN strainer will do 
the job to your complete satisfaction. 

This is possible because you don’t 
have to shut down your fluid-flow 
system to clean this strainer. Cuno’s 
exclusive ‘“‘comb-clean” action pro- 
vides complete cleaning of the strain- 
er element on the job—without 
stopping fluid flow. Thus you get 
non-stop filtration, with no need for 
a stand-by strainer. 

AUTO-KLEAN also saves on main- 
tenance bills, for there aren’t any 
cartridges to change. An occasional 
rotation of the handle does a thor- 
ough cleaning job. (Most units can 
be equipped with motor-drives for 
continuous cleaning.) 

AUTO-KLEAN is extremely com- 
pact. It will give you full-flow filtra- 
tion in space which would limit 
ordinary filters to by-pass service. 
The low pressure drop operation of 
AUTO-KLEAN permits this full-flow 
filtration on gravity, low-pressure 
or high-pressure lines—with no loss 
in operating efficiency. 

AUTO-KLEAN’s fixed-space metal 
dises will stop all solids larger than 
the specified dise spacing—from 
.0035" (170 mesh) to .062" (12 mesh). 

Find out today about AUTO-KLEAN. 
Send the coupon for free bulletin. 


Cuno Engineering Corporation 
Dep!.65142,South Vine St., Meriden, Conn. 


Please send me your free bulletin on Cuno 
AUTO-KLEAN 


AUTO-KLEAN (disc-type) «+ MICRO-KLEAN (fibre cartridge) O-KLEAN (wire-wound 
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SHELL AND TUBE 


»»e HEAT EXCHANGERS 





At LOWISVILLE REFINING CO.’$ 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20% from the same amount of oil charged 
since the Louisville Refining Company’s new 
Catalytic Cracking Plant went on stream. 

The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery 
Vogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 



















eo (ae removable tube bundles, to meet the special 
ee ee =f problem and specific operating conditions of 
fe ee i a each installation. They are constructed from cat- 


bon and special steels to meet every temperature, 
pressure, or vacuum service requirement. 


WRITE FOR BULLETIN HE-6 





ABOVE: View of new 
‘ ; construction at Louisville 
se Refining Company, 








BELOW: Some of the many 
Shell and Tube Exchangers, 













Engineered and Licensed by 
UNIVERSAL OIL PRODUCTS CO 
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BRANCH OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, 


HENRY VOGT MACHINE co. TE 10, Ky. ° CLEVELAND, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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Simple 1-2-3 operation beats the 
five o'clock deadline 


At the Symington-Gould Corporation, Depew, 
N. Y., extensive revisions are made on drawings of 
railway specialty equipment...and prints are ready 
for mailing to customers—hours, even days, ahead 
of the old schedule. 


See how it’s done—all so easily—with Kodagraph 
. Repro-Negative Paper .. . another versatile photo- 
graphic material in the famous Kodagraph line. 










A basic drawing — which must be re- 
vised to meet the customer’s specifica- 
tions—is exposed on Repro-Negative The draftsman obliterates the unwanted educs 










Paper in a standard print-making ma- detail on the Kodagraph Repro-Negative se EP 
chine; then the print is processed in print by simply applying opaquing ink. ih yg apie yale tat ” 
standard photographic solutions. An The way Symington-Gould figures it, : : _* wighhehs 

; ; , on this the draftsman adds the new 
easy room light operation that produces when large areas must be revised . . . or rate alk a cmsalas te, eae ie 
a negative photographic intermediate many small scattered changes must be ct the sonaties tibet 4 ae 
from the original drawing. made, this is easier, faster than altering P 1 ser-iowlynd, wares 





Ready in a fraction of the time required 
previously when the unchanged design 
was retraced in full. 







a positive print. 







These Kodagraph Materials also save Symington-Gould time and dollars 


@ Kodagraph Autopositive Paper is used to reclaim @ Kodagraph Autopositive Cloth is used to reproduce 









old, soiled drawings; to produce intermediates from new pencil drawings directly, which helps elimi- 
customer-drawings on opaque stock. nate costly ink tracing. 

: . @ Kodagraph Contact Cloth is used to reproduce NOTE: Kodagraph Autopositive Paper and Cloth are 
corrected negative prints when durable, inklike processed in the same easy manner as Repro-Negative 
cloth intermediates are desired. Paper, but produce positives directly from the originals. 






—— Kedagraple Weaterials 


“THE BIG NEW PLUS” in engineering drawing reproduction. 


oe eee MAIL COUPON FOR FREE BOOKLET peaaemasetk* Gii eames 
EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, New York 


Gentlemen: Please send me a free copy of your illustrated booklet, 
“Modern Drawing and Document Reproduction.” 















Get the full story on the 
sensational Kodagraph 
line; learn how you, or your 
local blueprinter, can proc- 
ess these materials at sur- 
prisingly low cost. Write 
today for a free copy of 
“Modern Drawing and 
Document Reproduction.” 













Name Position 












Company 









Street 









City Zone State 








Three reasons 

















why Lockheed in California 
offers 


for engineers 


3 Diversified Production 


Huge luxury airliners, cargo transports, fighters, bombers, 
trainers and radar search planes are rolling off 
Lockheed assembly lines. Twelve models are in production. 


2 Diversified Development Projects 


The most diversified development program in Lockheed’s 
history is under way —and it is still growing. 
The many types of aircraft now in development indicate 
This capacity to develop and produce Lockheed’s production in the future will be as 
such a wide range of aircraft is important to career- versatile as it is today —and has been in the past. 
conscious engineers. It means Lockheed offers 
you broader scope for your ability. It means there is more 
opportunity for promotion with so many development 


and production projects constantly in motion. It means your 3 Diver sified Livin ig 
future is not chained to any particular type 


of aircraft— because Lockheed is known for leadership You work better in Lockheed’s atmosphere of 
in virtually all types of aircraft. vigorous, progressive thinking —and you live better in 
Lockheed’s versatility in development and Southern California. You enjoy life to the full 
production is also one of the reasons it has an unequaled in a climate beyond compare, in an area abounding 
record of production stability year after year. in recreational opportunities for you and your family. 






| iA 1% k ] GC q] eae ena g ie California 
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Bulletin 6-A—just issued—contains 
detailed, concise information on the 
many types of Spray Nozzles manu- 
factured by SK. It was designed to 
enable industrial buyers to specify 
the right nozzle to meet applica- 


tion requirements. 


A tabular index in the front of the 
catalog lists each nozzle by number 
and gives its primary application, 
spray characteristic, materials of con- 
struction and the page showing 


detailed description. 








of Spray Nozzles 


For ready reference, Atomizing 
Nozzles, Spray Nozzles and Spray 
Nozzle Clusters are treated in sepa- 


rate sections. 


Construction, spray characteristics 
and capacities are given for each 
type of nozzle, and differences in 
design or materials of construction 
are noted. Descriptive material and 
illustrations are supplemented by 


dimension tables and capacity charts. 


SK Spray Nozzles are widely applied 
in mixing, coating, cooling and 
scrubbing processes. Other typical 
applications range from atomizing, 
washing, and aerating liquids to 


absorbing gases. 


Bulletin 6-A is made up of 20 pages 
of complete, useful material. Request 
a copy for your files. It’s yours for 


the asking. 








SEOUTTE Ame HOLOTING COumranT Pa 


SK Cig. 696 TANGENTIAL GORAY HOZELES 


0 Fy 848 mone oe 
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TO THE MEMBERS OF 








THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as 


candidates for membership. Engineering acquaintances should be qualified by 


both fundamental training and experience for one of the technical grades. Those 


who do not have an engineering degree may show the equivalent thereof through 


actual practice. 


Associates. 


Executives of attainment in science or industry may affiliate as 

















HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
necring, promotes the :ntercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 


civilization and increasing the well-being of mankind. 





is 





C. E. Davies, Secretary 


The American Society of Mechanical Engineers 


uo! are 


29 West 39th Street, New York 18, N. Y. 


Please send an application and information regarding ASME to the following: 


(1) Name.. 
Address 
(2) Name 
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Copper, a basic and important requisite for the printing 
of Sunday magazines for metropolitan newspapers, has— 
since the introduction of rotogravure printing process in 
the United States—suffered from cylinder wear marks 
which have kept the industry puzzled, and often resulted 
in defective printing to such an extent that blemishes in 
printing were easily discernible to the eye—and although 
not too disfiguring, there remained the necessity for their 
elimination for the purpose of perfecting the gravure 
printing operation. In collaboration with a publisher, 
owner of one of the most modern plants in the world, 
Revere Copper and Brass solved this perplexing problem 
and is continuing to contribute to the technical improve- 
ment of the rotogravure printing process. 

In preparing cylinders for printing roto sections, 
copper is plated on them before engraving. The electro- 
plating of copper is rather an old process, and its tech- 
niques are well understood. By varying current density 
and composition of the solution, many different types of 
copper deposit can be obtained. But which of the various 
methods would give the best results in this case? Rather 
than engage in a lengthy process of trial and error, the 
publisher, who felt that the crystal structure of the depos- 
ited copper held the key, asked us if we would collaborate. 


What Were the Crystals Like? 

Sheets of copper resulting from different plating tech- 
niques were sent to Research, which not only made 
photomicrographs of the grain structure, but also deter- 
mined tensile strength and hardness. As was expected, 
there were large variations. Some specimens had large 
and irregular crystals; in others, they were long and thin, 
like fibers standing on end. In tensile strength, the range 
was from about 31,000 to 56,000 p.s.i. Diamond Pyramid 
hardness numbers ran from 62.9 to 141.5. 

Over a period of time five different sets of samples were 
submitted to the laboratory, which made detailed reports 
on each. By correlating these with his own records, the 
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Fig. 1. Photomicrograph of sheet with large irregular 
grains. Printing quality not up to par. 


Fig. 2. Changes in plating conditions produced crystals 
more columnar in shape. A step in the right direction. 


Fig. 3. Here is the structure that was found to give 
consistently good results. The copper deposit is of inter- 
mediate hardness and contains tong, thin columnar crystals. 


publisher was able to evaluate the effects of changes in 
plating techniques. The field of his investigation became 
narrower after each laboratory report, and in the end it 
was possible for him to obtain medium-hard, fine grain 
deposits which require littl grinding and polishing. 
These results now are duplicated daily on a commercial 
basis. Today the publisher is noted for the exceptionally 
fine printing quality of his rotogravure sections. The 
newspaper is The Inquirer, Philadelphia, Pa. 
If You Do Not Have a Laboratory 
This is an outstanding example of the value of applied 
research. Many companies occasionally need information 
that can only be supplied by a laboratory, but are not 
justified in spending the large sums required to buy and 
maintain scientific equipment, and to employ qualified 
research personnel. These firms naturally seek outside 
sources of the data they require. Revere was glad to co- 
operate in this instance, because it produces large quan- 
tities of copper anodes for plating, and has both the 
equipment and the experience to make thorough tests of 
electro-deposited copper sheets or layers. 
* * + 

The Revere Research Department operates a laboratory 
that contains the !atest scientific equipment, including the 
spectrograph and X-ray diffraction apparatus. If you feel 
the need of laboratory work on copper and its alloys, 
or aluminum alloys, please get in touch with the nearest 


Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avense, New York (7, mY. 


Mélls: Baltimore, Md.; Chica ad Cc ‘linton, o Detroit, Mich.; 

Les An: pee and Riverside, Calif.; New Bedford, Mass.; Rome, Y. 
ales Offices in Principa Cities, Distributors E verywhere. 

SEE REVERE’S “MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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Putting Air to Work for RCA: Special machines for mass 
production each create 112,750 BTU’s, cause special problems. 


2,900,000 BTU EXHAUSTED 


— OPERATORS STAY AT PEAK EFFICIENCY 


Turning out miniature electron 
tubes is a hot business at RCA. 
Using a gas flame and induction 
heating, the process develops 
2,931,200 BTU every hour. Ex- 
hausting this heat permits oper- 
ators to work at peak efficiency. 

Dependable Westinghouse fans 
handle the heat removal. They’re 
rugged, can easily take the intense 
heat. And they do it quietly, effi- 
ciently. 


If you have a heat exhausting re- 
quirement, or need ventilation for 
any purpose, let us help you. Wes- 
tinghouse makes the most complete 
line of air handling, air condition- 
ing and electronic air cleaning prod- 
ucts available. Call your Westing- 
house-Sturtevant office, or write: 
Westinghouse Electric Corpora- 
tion, Sturtevant Division, Hyde 
Park, Boston 36, Massachusetts. 


WESTINGHOUSE 
AIR HANDLING 


voucaw se sure WVestinghouse 
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Ten Westinghouse fans exhaust the intense 
heat caused by flame jets and induction heat- 
ing. This highly efficient Silentvane® fan does 
the job well, requires little maintenance. 

Installed by Kirk & Blum Manufacturing 
Co., Cincinnati. Consulting Engineer: Paul 
P. Kopf, Philadelphia. 


EXHAUST INTO AIR | 4 
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+ FULLY CROWNED 
ear TOOTH DESIGN 


*Trade Mark Reg. 


Solves Long-Standing Power 
Transmission Problems 





Chamfered to 
Eliminate Interference 
with Sleeve Tooth Fillet and 
Allow Contact on 
True Flank of 
Gear Tooth 





Crowned Flank 
Carries All the load 
ond Provides for Correc 
tion of Lateral and Angular 
Misalignment 


Conditions 


This fundamental improvement in gear tooth design 
practically eliminates all “end tooth and tip” contact and 
provides greater freedom of axial movement. These and 
other exclusive advantages of Amerigear Couplings distin- 
guish them from common gear-type couplings. There are 
Fly Crowned Tooth Design numerous instances where the fully crowned tooth design 
— Wide Range of Power : of Amerigear Couplings has been utilized to simplify power 

‘ ic transmission mechanisms and add reliability to performance 
in a measure heretofore considered impossible. 














+ 





Oil Seals of Ameri- . Amerigear Couplings offer many more advantages than are 
pag rom rye ew obtainable with common basic designs. If your problem arises 
Design, Perform- “i from excessive offset or angular misalignment, tight back- 
_— —_ ray lash requirement, space limitations, high speeds and loads, or 
Amerigear Fully . any combination of these, it can be solved by the use of 
Crowned Tooth, & . Amerigear Couplings. Amerigear Engineers are available 


for consultation. 


AMERICAN FLEXIBLE COUPLING COMPANY 


ERIE, PA., U.S.A. Originator of the Amerigear Fully Crowned Tooth 
Sales Offices in Principal industrial Centers 


in Canada: Canadian Zurn Engineering, Ltd. © 2052 St. Catherine St. W., Montreal 25, P.@ Canadas 











American Flexible Coupling Co., Erie, Pa., U. $. A. 


Comparison Amerigear Fully Crowned Tooth Design With Please send me further information regardia AMERI.- 
> GEAR COUPLINGS with the Fully Crowned Teeth and 


Gearing of Conventional Gear-Type Couplings Shows How Catalog No. 501 
“End Teeth and Tip” Contact Is Practically Eliminated OS ELS, Mee aeg eee e a ES eek Be 
by Amerigear Fully Crowned Tooth Design (dotted lines ponte PRELIM SR 

at 
ladlcate gear tooth of conventional geartype coupling.) Please attach to your business letterhead. . 
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Look at these 

new opportunities 
in jet engineering . 
at Westinghouse 


1. Immediate openings in research, development and manufacturing at our Avia- 
tion Gas Turbine Division in Philadelphia or Kansas City, Mo. Salaries are 
good, varying with experience and ability. You'll enjoy working with us. 


3. Incentive awards are given for inventions and 4. “Extras” include a modern pension 
ideas. Creative work is recognized and rewarded. plan; low-cost life, health, and acci- 
We even pay your tuition for graduate study. dent insurance; company stock bonus. 


2. Challenging work offers the oppor- 
tunity of joining with Westinghouse, 
a long-time leader in jet engineering. 


ow a rs iam 
8h AE EERO De Ae . 


6. Living ¢ in our suburbs are good with 7. Write teday to this address; send full 
easy access to Philadelphia’s many cultural and details. We'll arrange for a confidential 
sports events. We will help you find housing. interview for all qualified applicants. 

J-$4023 


5. Security we consider important. 
Promotion is from within. We're in 
this new, expanding industry to stay. 


you can BE SURE...16 5  _ 


Westinghouse ~ 








Here’s how Trane brazes aluminum 
to solve tricky heat transfer problems... 


Corrugated fin surface for TRANE 
Brazed Aluminum Exchangers is form- 
ed in special presses from aluminum 
brazing sheet. Thickness can range from 
.005 to .032 inch; fin height to .50 inch; 
spacing 4 to 18 fins per inch. 


Cross-flow arrangement has fins in ad- 
jacent passages running crosswise to 
each other. TRANE Brazed Aluminum 
Surface can pack 450 square feet of 
heat transfer surface into one cubic 
foot of space. 


A wide range of core sizes is avail- 
able up to 106 inches in length. Either 
bolt-on or integrally welded headers 
can be provided. Individual cores can 
be welded together to form larger 
multi-core units. 
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Many types of surface available. 
The brazed aluminum fins may be 
straight and continuous. Or they can 
be wavy, serrated or perforated to pro- 
vide correct ratio of heat transfer to 
pressure drop. 


Multi-pass arrangement, like the 
cross-flow type, has fins in adjacent 
passages running crosswise to each 
other. With this arrangement, however, 
alternate passages are constructed to 
produce multiple passes. 


Design flexibility permits construction 
of units to handle practically any speci- 
fication of heat transfer, pressure drop, 
volume, number and direction of passes. 
Some units handle as many as six dif- 
ferent fluids simultaneously! 


Exploded view shows component parts 
of a single passage. Fins, channels and 
parting sheets, all made from aluminum 
brazing sheet, become integrally bond- 
ed when assembled unit is submerged 
in a molten salt flux bath. 


Counter-flow arrangement has fins in 
adjacent passages running parallel to 
each other. A wide variety of different 
types of corrugated fin sheets can be 
used to handle different fluids in the 
same exchanger. 


TRANE 


pioneers in 
the science of 
heat exchange 


if have a tricky problem in heat 
transfer .. . TRANE Brazed Alumi- 
num Exchangers may be the answer. 
Contact your TRANE Sales Office or 
write direct. 

The Trane Company, La Crosse, Wis. « East. Mfg Div., 


Scranton, Penn. « Trane Co. of Canada, Ltd., Toronto. 
80 U.S. and 14 Canadian Offices 
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How to keep a production line 
humming at peak capacity 


You can’t hear the steady hum, but if you could, 
you would say, “There’s a well-built production 
line.” The line just keeps on running, keeps 
on machining. It wasn’t always that way, but it 
has been ever since Westinghouse Motors and 
Controls were installed back in 1950. 


You see, when you standardize on Westing- 
house Life-Line* Motors and Controls, you’re 
installing the kind of horsepower that really in- 
creases output per man. For example, there’s 
no down time for motor lubrication. Life-Line 
motors are pre-lubricated and sealed for life at 
the factory. Also, you don’t need to worry about 
starters sticking. Life-Line Starters have an ad- 
vanced clapper design that depends on a posi- 
tive spring action instead of gravity. They can’t 


stick or jam. *Trade Mark 


Remember, too, that Life-Line Starters give 
you permanent overload protection. A bimetallic 
snap-action, disc-type overload relay provides 
foolproof operation. It never loses its accurate 
factory calibration. And special insulation 
gives Life-Line motors maximum dielectric 
strength ...enables them to resist moisture 
and mild chemicals. 


Get these free moneysaving facts 
101 Life-Line Case Histories, B-4769, tells how 
101 other manufacturers have used Life-Line 
motors to keep production humming at peak 
capacity. After you read how, see how from the 
movie, Life-Line Speaks for Itself. Phone your 
Westinghouse representative for this vital in- 
formation, or write to: Westinghouse Electric 
Corp., P.O. Box 868, Pittsburgh 30, Pa. 5.21753 


Here isaclosing arrangement with 
fewer moving parts. The entire 
contact assembly pivots on a knife- 
edge of hardened steel. There are 
no sliding surfaces to bind or wear 
...no misalignment troubles. Jam- 
ming and sticking are eliminated. 
Nothing need be lubricated. 


Westinghouse Pre-lubricated 
Bearings havethe proper lubricant 
sealed in at the factory. Greasing 
schedules can be forgotten. 
Special seals guard against the 
entrance of harmful dust and dirt 
which ordinarily spell wear and 
possible bearing burnout. 


you can BE SURE...1¢ i175 


Westinghouse 





Select Your Steel Valves 
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GAGE Globe & Angle 
VALVES ai ih Valves 


oLOLOM i omy. ot le 600-1500 Ib sp 



















FIG. 152 SERIES—A drop 
forged, instead of bor stock, 
steel valve for goge, meter, 
dead-end, instrument and other 
small lines, and for pumps, 
vents, Diesel and gos engines, 
etc. Long taper semi-needle 
type stem-disk for close regula- oO. S. & Y. small 
tion and tight seating. Fig. 152 forged steel 
series hos carbon steel body r d 
Fie. 152 vaives are used. 
with EVolloy 13% come stom: . . ° Streamlined, low-pressure loss body and bonnet both forged 
disk. Fig. 2152 series, all 13% chromium stainless steel. 2 ipa! F gat rs 
Fig. 4152 series, oll 18-8 stainless steel. steel. Built with union bonnet in sizes 1” and smaller for 600 
ERY NN ay? ANE Ib sp, and in sizes %” and smaller for 1500 Ib sp. Larger 
ma as t A sizes in both pressure classes have bolted bonnet joint. 











FIG. 444-944 
SERIES—All pur- 
pose valves, ideal 
for nearly any 
service where 




















Fig. 444-944 





Size Ronge—'h", '4", %", 2", 34" ond 1" Bronze bushed yoke, simplified bolted gland design for easy 
packing adjustment, EValpak high pressure-high temper- 
ature die-molded packing, and inclined stem design for free 


—_ flow and minimized turbulence 
~~ duvurd 


















are standard features. Easy 


DESC aR | '°."eRack, with both hands 


free to insert packing. 


VALVES Stem, disk and seat 
hardened EValioy 13% 
1500 lb sp chromium stainless 
steel regularly 
furnished; Stellite 
FIG. 952 SERIES—A compact, hard-faced seat 
heavy-duty valve for instrument and disk 
panels, regulators, orifice meters, available 
by-pass lines, oil field gage or in- d 
strument services, corrosive lines, os crew. 
etc. Drop forged steel body and 
yoke. No possibility of bonnet 
joint leckage. Swing bolted glond 
Fig. 952 series valves have carbon 
Fig. 952 steel body with EVoalloy 13% 
chromium stainless steel trim. Fig 
2952 series has EValloy stainless steel body and trim. Serewed or Socket Welding Ends—O. S. & Y —Globe or Angle 
Screwed or peng Welding Ends—O. S. & Y.—Globe or Angle Size Range—%", %e", 2", %", 1”, 1%", 1%” and 2” 


Size Range— 4", %", “2” 
















Fig. 448-948 
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CHECK 
VALVES 
600-1500 Ib sp 


WIDE CHOICE BALL CHECKS PISTON CHECKS BOLTED COVER CHECKS 


Edward forged steel check ‘deal tor viscous fluid service. General service small checkvaives Either ball or piston types, in 

a = in boll Spring loaded. fully guided ball that give freedom from shock or variations of body style and end 
valves ore built in an or tb & Ghee oh te Se vibration, yet seat _¢onnections for boiler feedline or 
piston types, with union or ° quickly and tightly ypon flow general process services. 













d seat. reversal. 
bolted bonnets, with screwed, “— - 

: Screwed, Socket Welding or Screwed, Socket Welding or 
socket welding or Ranged cost Hind — ae Flanged ode cilinmcnenel or Flanged Ends—Horizontal, 
ends. Available for installa- ay CV aae Vertical. Vertical or Angle. 
tion in either horizontal or Size Range—%", %", 2”, Size Range—%” %", Size Range—'h", %”, 1". 






vertical lines. %”, 1°, 1%", 1%" and 2”. >t eee es 1%" a r 1%”, 1%" and 2”. 





From New Edward Designs’ 


These are among the many new Edward designs. The Edward steel valve line is never static. From a development department 
devoting its time exclusively to the problems of temperature, pressure and other operating conditions usually associated with 
the use of steel valves, have come—through the years—literally hundreds of design and material innovations. Many Edward 
features have become industry standards; others are still exclusive with Edward. The new designs described briefly here are 
ideally suited for the service conditions of today’s power plant, petroleum, industrial and technological installations. 


— durard 
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Welded Bonnet 
UNIVALVES 
1500 - 2500 Ib sp 


FIG. 2224 SERIES— Welded bonnet, inclined stem forged 
steel globe valves. Integral Stellited seat and disk construc- 
tion, perfect alignment between body and bonnet, con- 
toured for least resistance to flow and to cut wear-producing 
erosion. Bonnet joint leakage forever eliminated. Forged 
chromium-molybdenum bodies. Impactor handle available 
on larger sizes. Fig. 2224 series for 1500 Ib service; Fig. 
3924 for 2500 Ib sp. 


Socket Welding Ends—Globe Type 
Size Range— 2", %", 1%", 1A" and 2” 
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BLOW-OFF 
VALVES 
300-600 
1500 Ib sp 





Fig. 8541 


FULL RANGE—Edward cast and forged steel blow-off 
valves, in straightway or angle paiterns, meet all standards 
for blow-off valve service, and give complete flexibility in 
working piping hook-ups for any space limitation. Slow- 
opening type so that damaging shock to piping is eliminated. 
Flanged or Socket Welding Ends — Straightway or Angle 


Size Range— 1%", 2” and 22”. 





Cast Steel Pressure-Seal Valves 


900- 1500-2500 Ib sp 


GLOBE AND ANGLE STOP, NON-RETURNS, CHECKS — 
Newest design pressure-seal bonnet valves in globe or 
angle stop or non-return and horizontal or angle check 
valves. Many features are Edward "firsts" —Impactor hand- 
wheels, EValthrust yoke bushings, 
Equalizers, streamlined flow passages, 
etc. Regularly built with integral Stel- 
lited seats and Stellited disks. Tight 
bonnet-joint connection at any tem- 
perature, low maintenance, 

easy disassembly, proven 
materials for top tempera- 

tures and reduced weight 

are among the features. All 

types in either 900, 1500 or 

2500 Ib sp classes. 


Size Range—2', 3”, 4”, 5”, 
6”, 8”, 10", 12” and 14”. 


Q = 
eres. 
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For more data on these or other valves in the complete 
Edward steel valve line, write for Catalog 104. Or, if you 
indicate special interests in valves or various types, we can 
include special bulletins you will find helpful. 
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Subsidiory of ROCKWELL MANUFACTURING “1. 


§ 1350 W. 145th St., East Chicago,"Indiana 












YW oie orth 


Gis& | Bee 





Ma, 


(} 


——— : 


z 


al aed LLLLLLLLAL) 


aw 





A 


Rs Hite 











1 Walworth No. 95 Bronze Globe Valves 
(Angle Type: No. 96) are recommended 
for service where throttling is not required. 
They are rated at 150 psi working steam 
pressure, 500F; 300 psi cold water, oil or 
gas. The improved renewable disc and lock- 
on, slip-off disc holder — an original Wal- 
worth development—saves time and trouble. 
This valve can be repacked under pressure 
when fully opened. All parts are designed 
te give maximum service and strength. 
Walworth No. 29 Bronze Gate Valves are 
rated at 200 psi working steam pressure, 
550F ; 400 psi cold water, oil and gas. These 
valves have rising stems and integral seats. 
Sizes 2-inch and smaller have union bon- 
nets: sizes 21% and 3-inch have bolted bon- 





Walworth No. 95 Globe Valve 
Re-New-Disc 















60 EAST 42nd STREET - 
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bronze valves... 


— WALWORTH 


valves and fittings 
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Walworth No. 225P Globe Valve 
500 Brinell Seat and Disc 


Bs 
hs 


Wl 


Walworth 
No. 29 Gate Valve 


built to give 
dependable trouble-free service 
on all recommended jobs 





nets. Valves up to and including 34-inch 
have sclid wedge discs; 1-inch and larger 
have split wedge discs. These valves can be 
repacked under pressure when fully opened. 

Walworth No. 225P Bronze Globe Valves 
(Angle Type: No. 227P) are rated at 350 
psi working steam pressure, 550F; and 
1000 psi non-shock service on cold water, 
oil and gas. The stainless steel, plug type 
seat and disc — heat treated to 500 Brinell 
— can be closed on sand, slag, scale and 
similar fioatage, without injury to the seat- 
ing surfaces. They are the longest wearing, 
TOUGHEST bronze valves you can buy. 

For full information about Walworth 
Quality Bronze Valves, see your Walworth 
distributor, or write: 





NEW YORK 17, N. Y. 
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Which of these metals will 


solve your 


High-Temperature 
problem? 


Even the INCO Nickel Alloys may not provide a pat answer 

to that question, for strange reactions can take place 

when metals are exposed to high temperature corrosion. 
When INCO’s High Temperature Engineers do not have 

a known solution to your particular problem in all 

their amassed research information, they work with you 

to find it by testing the comparative durability of 

metals and alloys under your actual operating conditions. 


@eeeoeeoeeeoceoeoeeoeseeeaeeeeeaeetetd ee ®@ 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 

Please send me the High Temperature Work Sheet so that | may 
outline my problem to you. 


HIGH 
TEMPERATURE 
First step is to write for this WORK SHEET 
work sheet so that you . 
can turn your problem over to 
INCO’s High Temperature 
Engineering Service. 


meee 
Ce ee ee 
Ne ee 


Name 


yom are emma: MRNA omen ome 
ee 
St te. ee em 


Address___ 


ONG ccaisnscteniasianinneas 
ME-9-53 


@®seesoeoeeesee0esee 


City 
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BUILT TO TAKE 


longer, with less maintenance, 
at pressures up to 5000 psi 








— 





F + at DB: High-Torque Axial Piston 
High-Pressure Axial-Piston FLUID MOTORS 


Torque Ratings 13.8 to 112 





: PUMPS 
Direct-Operating : Constant or Variable Volume inch-pounds per 100 psi 
PRESSURE CONTROLS : For 2500, 3000 and 5000 psi {obout 3 to 180 hp moximum) 
Vy" to 1%)" Sizes 3 Circuit Needs For Pressures to 5000 psi 
For Pressures to 2000 psi : 3.5 to 35 gpm Capacities 1500 to 3000 rpm 
Catalogs VRD-1 through VRD-8 : Catalogs P-4 through P.4-10 Catalogs FM.1, FM-2, FM-3-A 


iT, 





SURGE-DAMPING 

CONTROLS 

Industrial and Aircraft Types 

Eliminate Destructive Hydraulic 
Pressure Shock 

YW," to 1” Sizes 


For Pressures to 5000 psi 
Catalog VS-1-A 











Dual-Purpose, Vane-Type 

PUMP /MOTOR 

Ready for either pump or motor 
use without change 

Shaft rotation in either direction 

Four Sizes, 11 Models 

Pumping Capacities: 3 to 82 gpm 

Motor Torque: 13 to 257 inch-pounds 

per 100 psi. Pressures to 2000 psi 

Bulletin P.5 











PRESSURE REDUCING Multi-Range 
DIRECTIONAL CONTROLS VALVES MOW CONTROLS 
Manval, Mechanical, Electric or ¥," to 1%)” Sizes Full-Scele Regulation — 
Pilot Control. %4" to 2” Sizes 20 gpm to 65 gom Capacities Ad sckte Gap Versian facet 
For Pressures to 5000 psi a uae ¥," Sizes ying ° 
/a 4 ° 


For Pressures to 3000 psi 


For Pressures to 5000 psi 
Catalogs VFC-1, VFC-2 


Catalog VD-3 


Catalog VPR.-1 


Denison HydrOlLic 
PUMPS, MOTORS and CONTROLS 


Proved in use — under many of Industry's toughest operating 
conditions — Denison HydrOILic Pumps, Motors and Controls are noted 
for their combination of high efficiency and rugged dependability. 














Pi 
D 
EI 





In addition to fine performance under continuous, heavy-duty use, 
Denison HydrOILic Equipment offers space-saving design that simplifies 
circuit layout, makes installation easier, and minimizes maintenance 


problems. 
Because so many users verify the extra value built into Denison 

Pumps, Motors and Controls, we continue the challenge made so often 

before —/et comparison prove to you why they are first choice for 

so many needs of every type. Write today 

for full details on Denison HydrOILic 

Equipment to meet your requirements. DENISON 


The DENISON Engineering Co. tt fp OW ica Money, Can Buy!” 








Catalogs VD-1-1 to VD-4-2 





PUMPING UNITS 

Constant and Variable Volume 
46 Models—?2 to 35 gpm Capacities 
For Pressures to 5000 psi 

Bulletins PU-3-A, PU-4 and PU-5 






lot-Operated, Solenoid-Controlled 
IRECTIONAL VALVES 


iminate Spool-Sticking 
Sizes, For Pressures to 5000 psi 





a” to 1% 








Hydraulically Balanced 
PRESSURE CONTROLS 
¥," to 2” Sizes 

For Pressures to 5000 psi 


Catalogs VR-2-B and VR-S-2 














“The Fn 














1189 DUBLIN ROAD, COLUMBUS 16, OHIO 
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Recently, Zallea was given the 
assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 
a Classified defense project. The 


rigid technical specifications of 


this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual- 
looking joint pictured above... 
the first of its kind. Actually, it is 
a Balanced Pressure, Universal 
Self-equalizing 
originally developed by Zallea 
engineers in 1945, operating at 
165 psi and incorporating internal 


expansion joint, 


stainless steel turning vanes to 
provide a smooth flow of gases 
through the right angle bend. The 
unit absorbs 3” axial and 1.27” 
lateral movements through a tem- 


perature range from —100° F. to 
+650° F. No anchors are required 
since this arrangement neutralizes 
end thrust developed by inter- 
nal pressures. 


This example is representative of 
our ability to cope with the most 
difficult expansion joint problems. 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 
and over the years we have learned 


For detailed information on 


Zallea Expansion Joints and services 


write today for a free copy of Bulletin 3 





a. ee 


WORLD'S LARGEST MANUFACTUR 


how to solve the “tough ones” 
effectively and quickly. 


Zallea Expansion Joints are avail- 
able in diameters from 3 inches to 
30 feet... for temperatures from 
sub-zero to 1600°F.... for pres- 
sures from vacuum to 300 psi in 
standard designs, and up to 2,000 
psi in special designs. 


The next time you are faced with 
an expansion problem, get in 
touch with us. We will be glad to 
survey your situation and recom- 
mend the most practical and eco- 
nomical solution. Zallea Brothers, 
820 Locust Street, Wilmington 
99, Delaware. 


ANSION JOINTS 
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Design Data and Methods, 
Applied Mechanics $4.00 


This 200-page book provides research workers and design 
engineers with a concentrated collection of information and data 
on strength of materials, fluid mechanics, lubrication, vibration 
and balancing. The compilation includes all of the material pub- 
lished in the 1944 edition and about 75 pages of new data. 


Ten Years’ Progress in Management, 
1942-1952 $1.50 
A trustworthy evaluation of a decade's development in such 

important areas of scientific management as statistical quality 

control, production planning and control, work simplification, 
wage incentives, industrial plant operation, purchasing 


marketing and distribution, personnel administration, public rela- 
tions, labor relations, cost accounting, federal administrative 


management, and international co-operation. 
This Report is the fifth decennial survey of progress to be pub- 
lished under the auspices of the ASME Management Division 


Glossary of Terms in Nuclear Science 

and Technology $7.00 

Now, under one cover, precise definitions for over 2000 terms 
used in the fields of reactor theory, reactor engineering, chemis- 
try, chemical engineering, biophysics and radiobiology, instru- 
mentation, isotopes separation and metallurgy. The Glossary is 
divided into nine sections to enable the user to readily locate the 
terms peculiar to each of the aforementioned fields. An alpha- 
betical arrangement of the terms has also been included to indicate 
the section or sections in which the definitions of the terms will be 
found. 

Seventeen scientific and technical societies, ten governmental 
agencies, and four divisions of the National Research Council 
have co-operated in the preparation of this Glossary. 


Lead-Base Babbitt Bearings, 
A Symposium $1.00 
The four pavers in this collection discuss lead-babbitt corro- 
sion, the metallurgical factors of lead-base babbitt bearings, cor- 
rosion problems with high lead babbitt bearing alloys and, some 
eHects of the application of lead-base babbitts to bearings. 


Digital and Analog Computers 
and Computing Methods $3.00 
This book summarizes the present state of high speed compute- 
tion in the field of applied mechanics, exemplifies the way in 
which investigations of mechanical questions are being aided by 
machine computations at laboratories, and indicates the direction 
in which progress is being made. 


How American Industry is Attacking 
Materials Handling Problems 75¢ 
Shows how progressive companies are organizing for materials 

handling; describes the scope of the good materials handling 
program; considers the nature of the materials handling job, the 
characteristics of individuals in charge as well as the authority 
and responsibilities delegated to them; indicates the way in 
which these activities coordinate with, and contribute to, other 
aspects of the plant; and presents the techniques of anelyzing 
materials handling problems and the characteristics of basic ma- 
terials handling devices. 
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29 West 39 St., New York 18, N. Y. 


NEW STANDARDS, CODES 
AND TECHNICAL BOOKS 


Mechanical Power Transmission 
Apparatus, B15.1-1953 $1.00 
This Code differs from the 1935 version in that it contains a number 
of modifications, clarifying statements, and new requirements. Rules 
cover all moving parts of equipment used in the mechanical transmis- 
sion of power, including prime movers, intermediate equipment, and 
driven machines, excluding point of operation 


Safety Code for Private Residence 
Elevators, A17.1.5-1953 $1.00 
Shows how to install a small electric passenger elevator or inclined 
lift in a private residence or in 4 multiple dwelling as means of access 


to 4 private residence in such 4 building 


Involute Spline and Serration Gages 
and Gaging, B5.21-1953 $1.25 
Includes gage nomenclature, gage dimensions for splines, gege- 
maker's tolerances, gage wear allowances in relation to tolerances on 
the wear, the variation of the gage tolerances with the diameter and 
diametrical pitch of the wear, and gaging methods. 


Spindle Noses and Arbors for 
Milling Machines, B5.18-1953 $1.00 
Contains the essential dimensions of spindle noses, for ends of 
arbor and adapter, and of draw-in bolt end; also sketches of selective 
type of drive key construction. 


Machine Tapers, B5.10-1953 $1.00 

Presents basic dimensions of twenty-two sizes of self-holding 
tapers, detailed dimensions and tolerances for self-holding teper 
shanks and sockets, dimensions and tolerances for the plug and ring 
gages applying to this series of tapers, and the dimensions for twelve 
sizes of steep machine tapers. 


Cast-Brass Solder-Joint Drainage 
Fittings, B16.23-1953 $1.00 
These dimensions and tolerances are for fittings designed for drain- 
age and vent systems using the solder-joint method of connection 
Standard specifies sizes and method of designating openings for reduc 
ing fittings, marking, and materials; contains abbreviations for end con- 
nections and sketches and descriptions of the fittings 


Small Solid Rivets, B18.1-1953 $1.00 

This Standard is a complete revision and consolidation of the 
documents covering small rivets, and tinners’, coopers, and bel 
rivets published in 1927-28. Types of rivets for which dimensions, 
proportions, and tolerances are provided are designated respectively 
as flat head, countersunk head, button head, pan head, truss head, 
tinners , coopers , and belt rivets 


Letter Symbols for Meteorology, 
Y¥10.10-1953 $1.00 
Sets forth general principles of letter symbol! standardization, the 
approved symbols for 142 primary concepts, their dimensiona! char 
acteristics in terms of mass, time, length and temperature, and the 


forty-four preferred symbols for secondary concepts 


Letter Symbols for Radio Y10-1953 $1.00 

This new Standard contains an alphabetical list of symbols in order 
of quantity and another in order of symbol (Roman and Greek). In 
the former are 245 symbols and in the latter 172. General require 
ments for use of symbols and signs are outlined 
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How to Figure the cost 
of STEAM TRAPS 


1. PRICE—you get a lot of trap for your = (Ee 
money when you buy an Armstrong: big 

capacity in small size; the long-lasting 

mechanism in traps for low and medium 

pressures is identical in design, workman- 

ship and materials, to that in traps for : 
900 degrees, 950 Ibs. pressure! ee en — 


2. INSTALLATION—Armstrong gives you a 
choice of body styles to save installation 


labor and pipe fittings. Full Facts In 
3. MAINTENANCE—Armstrong traps last longer! FREE Catalog J 


You save labor, parts cost and downtime. Freedom Catalog J, also an 


from leakage saves fuel. <i. a RIGHT ANGLE 
ook on conden- CONNECTIONS 


Divide total trap cost by the life of the trap to get sate drainage, 


costs per year—this is where Armstrong traps really  9'V"® ines, perene 
and capacities of 


shine. Call your Armstrong Representative for the Armstrong traps. It 
traps you need now, or write: tells how to select of aed 
traps; how to make «Be, 


ARMSTRONG MACHINE WORKS haihounts taae Ob ih 
894 Maple Street ¢ Three Rivers, Michigan trouble-shoot. Send BUILT-IN STRAINER 
for a copy today. 


BOTTOM INLET 
TOP OUTLET 


PE aed 


STAINLESS 
a \ STEEL guide 


pins 





= )(& | a |_STEAM TRAP CHECK List 


/ 


Hardened chrome steel valve and seat? 


[ - = 
| STAINLESS 
STEEL valve 





All other parts stainless steel? 





Long-lasting “frictionless” leverage? 





Self-cleaning, non-clogging operation? 





Choice of body styles? 


STAINLESS 
STEEL bucket 





Available with built-in strainers? 


WROUGHT IRON 





Available with internal check valves? 


ONLY TWO 
ee Seen 40 years inverted buck 

"icv kita a atmo 
“ae en Guaranteed unconditionally to satisfy? 


ARMSTRONG STEAM TRAPS“, 
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Enter the Peerless 


Win a fine camera in the Peerless Photocopy-in-Industry contest. 
Contest lasts for three months. Complete set of prizes awarded each month. 


15st PRIZE Contessa 35 Tessar f/2.8 . . retail price $216.00 


(choice) 


Ikoflex lla Tessar f/3.5 . . . retail price $216.00 


2 PRIZE Contina! 35 Tessar f/2.8 . retail price $119.00 


(choice) 


Ikoflex la Novar f/3.5 . . . . retail price $125.00 


3 PRIZE Nettar llc Novar f/6.3. . . . retail price $ 41.70 


The cameras listed above will be sent to the winners of this contest at absolutely no cost. All cameras come 
complete with top-grain leather carrying cases. All carrying charges prepaid. 


The contest is open to everyone actively interested in industrial photocopy. 


HERE’S HOW YOU CAN WIN 


Write a report on one of the photocopy applications or 
photocopy techniques that you find most valuable in your 
business. There is no limit to the length of your report. It 
can be supplemented with examples of the result achieved. 
sketches of the process, anything which you feel will lead 
to a full appreciation of your use of photocopy. Although 
originality is important, the significance of the result 


achieved will determine the winners. 


Example: Suppose yeu use photocopy to eliminate cer- 
tain drafting steps such as the redrawing of an entire part 
in order to make a simple change. Tell in your report 
exactly what steps you take to get the desired result. Tell 
also what this means to your drafting department in terms 
of time saved. Name the paper and machines involved in 
your process, and tell why you use them. Remember. the 
more complete and understandable your report. the better 


your chances are of winning. 
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CONTEST CLOSING DATES 


To qualify for the Ist month’s awards, entries must be 
postmarked no later than October 10. 1953. Winners will 
be notified by mail as soon as each month’s judging is 


completed. 


To qualify for the 2nd month's awards, entries must be 


postmarked no later than November 10, 1953. 


To qualify for the 3rd month's awards, entries must be 
postmarked no later than December LO, 1953. 


THE JUDGES 


The contest will be judged by the executive board of 
Industrial Photography magazine: Ben Zale, Editor; 
Lloyd E. Varden, Scientific-Technical Editor; David B. 
Kisendrath, Jr., Technical Editor. All contest entries will 
he sent to this board for judging, and the winners reported 


after each monthly closing date. 
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2nd Prize Ilkoflex la 2nd Prize Contina 1 35 
Easily the finest veflex cam- A superior 35 mm camera 

era in its price class. Has Nowar with Zeiss Opton f 

1/3.3 coated lens in a fully syn- sar {/2.8 lens, 

chronized Prontor SV shutter range finder. H 

with speeds from 1 to 1/300 sec, ed 


Ist Prize Contessa 35 

An outstanding 35 mm camera with 45 
mm Zeiss Opton coated Tessar ¢/2.8 lens. 

f Paden 

futomatically focused by a built-in com 3rd Prize _Nettar Me 
bined view and vange-finder. Has it n excellent camera with extremely 
in photo-electric exposure meter. Syn rietd construction, Comes with a Novar 
Compur shutter is fully synchronized, 1/63 coated lens in Vario shutter, 
Speeds from 1 to 1/300 sec Flash synchronization at 1/25 sec. 


ZEISS 


THE ZEISS IKON CAMERA 


Based on 90 years’ tradition of fine camera manutacture, Zeiss Ikon cameras 
are recognized as symbols of photographic excellence throughout the world. 


Whether you are professionally interested, an amateur enthusiast or a snapshot 
photographer, a fine Zeiss Ikon camera will give you a lifetime of photographie 
pleasure. For those of you who have never taken many photographs, there is no 
better introduction to its enjoyments than a truly superior Zeiss Ikon product. 


Ist Prize—lkoflex Ila 
{1 truly fi re fle 
ssar {/3.5 1 
All Zeiss Ikon cameras are made in the U.S. Zone, Stuttgart, Western Germany. 
All prices shown are national retail list prices, federal tax included, from the 
latest Zeiss Ikon price list published August 15, 1953, 


CONTEST RULES 


1. Write a report on what you feel is an important use of photocopy in your 
company. You can send in as many reports as you want; however, you can win 
only once. If you have more than one report to submit, your best chance of 





YOUR REPORT IS A VALUABLE 
CONTRIBUTION TO THE INDUSTRY 


We are planning to publish the win- 


ning reports as a portfolio of modern 
photocopy practices. The purpose of 
this portfolio will be to show how valu- 
able photocopy is as an industrial tool. 
and as evidence of what is being done 


by experts in the field. No report will be 


winning a major prize is to space your entries in different contest months. 

2. Be sure to include your name, position and company name and address on 
the report, 

3. If you are a winner, you will be notified by mail. For Ist or 2nd prize winners 
you have your choice of the cameras listed; sent either to your home or office. 

}. Please pay particular attention to the contest closing dates. No entry can be 
judged which is postmarked later than December 10, 1953. 


5. All entries become the property of Peerless Photo Products, Inc. The decision 


published in the portfolio, or used in any 
of the judges is final. 

6. The contest is open to everyone actively interested in industrial photocopy 
with the exception of employees and distributors of Peerless Photo Products, Inc. 


PEERLESS PRODUCTS 


Peerless is one major manufacturer in the field whose production and develop 
ment facilities are devoted exclusively to industrial, scientific and commercial 
photo-reproduction. The entire Peerless line of photocopy papers and machines is 
sold only through a network of factory distributors who are skilled photocopy 
-pecialists. Complete literature on all Peerless products is yours for the asking. 


other advertising or promotional mater- 
ial without your written permission and 


that of the company involved. 





DON’T DELAY! 
Send your report to: 
PEERLESS PHOTO PRODUCTS, 


Shoreham, Long Island, N. Y. 


Manufacturers of quality Photocopy Papers and special-purpose Industrial Photocopy Equipment 
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CORROSION’ 
PLAYGROUND 






Where INSUL-MASTIC 


stands guard! 










Moist, salty atmosphere makes the Gulf Coast of Texas the Playground of 
Corrosion. Here Refineries and Chemical Plants rely upon Insul-Mastic 
Coatings for protection against rust. From Brownsville to Lake Charles you 
will find tanks, towers, pipes, vessels and other equipment heavily sprayed 
with this Superior coating. Maintenance operations everywhere have been 
greatly reduced because INSUL-MASTIC’s protection will last for many, 
many years. 
Stopping moisture alone does not prevent corrosion here. Acid, alkali R 
and other industrial vapors work hard to break down coatings and get at 
the metal beneath. That’s why the very durable INSUL-MASTIC coatings 
are so extensively specified along the Gulf Coast. They are extremely resistant P 
to chemicals as well as to moisture. 
INSUL-MASTIC’s record in corrosion's playground cannot be approached. 
There’s no better way to There are many years and hundreds of jobs to prove its lasting protection. 
keep -your insulation dry Specify INSUL-MASTIC to prevent corrosion. 


=  Tnsol-Maste 


Coatings CORPORATION OF AMERICA 
that Last! Oliver Building © Pittsburgh 22, Pa. 
—{ Representatives in Principal Cities 





Insul-Mastic’s record 





also includes vaporseal- 





ing thermal insulation 
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\'\” Comingup.. 
22,000 malts every hour 


Link-Belt-engineered power 
transmission provides high 
efficiency for malt production 


pee malt that brings a gleam to the eyes of the nation’s 
youngsters . . . the container it is mixed in . . . the 
counters at which they sit—all these familiar things and 
many others are produced with the help of Link-Belt equip- 
ment. In fact, almost every American every day is touched 
in some way by the engineering and mass production facili- 
ties of Link-Belt. 

Yes, in practically any industry you can name, you'll find 
striking evidence of Link-Belt ingenuity at work in hun- 
dreds of conveying, processing and power transmission 
applications. From the start of the raw materials to the 
finished product, the equipment of this company moves the 
material and transmits the power. For full information call 
the nearby Link-Belt office. An experienced engineer will 


be glad to work with you. 


LINK{G}BELT 


One source . . . one responsibility for materials 
handling and power transmission machinery 


LINK-BELT COMPANY, Executive Offices: 307 N. Michigan Ave., 
Chicago 1. Plants: Chicago, Indianapolis, Philadelphia, Colmar, 
Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, 
Seattle; Scarboro, Toronto and Elmira, Ont. (Canada); Springs 
(South Africa); Sydne (Australia). Sales Offices, Factory 

Branch Stores and Distributors in Principal Cities. 13.33 


ene ee - . cd , ; ; 
‘a al ' PE i ax | 
(? 
Sp, 
' i »’ 
/LINK-BELT 
RESEARCH AND 
ENGINEERING 
WORKING FOR 
INDUSTRY 


Drying operation in Borden's malted milk factory at a rate of 600 
pounds per hour demands accurate, positive power transmission, 
This integrated installation includes Link-Belt worm gear speed 
reducers, roller and silent chain drives, flexible couplings, roller 
bearings and shafting. Stocks of these and other Link-Belt products 
are immediately available from your nearby Link-Bele factory 
branch store or distributor. 
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The fittings that 
revolutionized 
pipe welding... 


In the year 1931 Taylor Forge gave industry its 
first real line of seamless, butt-welding pipe fittings. 
We say it was the first real line because it was the 
first to include not only long and short radius ells, 
but also full branch and reducing tees, concentric 
and eccentric reducers, stub ends, caps and welding 
neck flanges. 

This was a fully planned development. Many 
years before Taylor Forge had foreseen the future 
of the butt-welding fitting ... had realized that pipe 
welding could not go beyond its then crude stage 
until pipe users were given all the fittings necessary 
to make up complete piping systems. 

So Taylor Forge went to work on this and after 
long research and development came out with the 
full line that became the inspiration of modern 
pipe welding. 

Naturally the organization that started ahead 
has kept ahead . . . in design, in quality, in breadth 
of line. That is why so many men who have followed 
the development of the WeldELL 
line, refuse to consider any other 
kind of welding fittings. 

























For up-to-the-minute facts, 
see your Taylor Forge distributor 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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WE B Ul LD @ Hot and cold Rolling Mills for ferrous and 
non-ferrous metals and auxiliary machinery 


such as Shears, Levellers, Straighteners, Coilers, etc. 


@ Forging and Die Forging Plants 


NOAA Ne MI LL ™ Deop drawing single and double acting Presses 


® Die Casting Machines for Aluminum and Brass 


INSTALLATIONS s/o 


and Strip Mill Installation. 


, left: 
26” Three-high Blooming Mill Stand, part of a complete Blooming, 
Slabbing, Structural, Wire Rod and Strip Mill. 


| 


ROLLING MILL DIVISION 


HYDROPRESS “ 


Rolling Mills * Hydraulic Presses * Pipe Testing Machines * Special Pipe 
Mill Equipment * Accumvulotors * Pumps * Die Casting Machines 


350-M Fifth Avenue, NEW YORK 1, N. Y. 


j 
| 
| 
H 


© PHOENIX © SAN FRANCISCO © ‘SEATTLE © WASHINGTON, D.C. © WHEELING 


BIRMINGHAM © CHICAGO © CLEVELAND © DETROIT © LOS ANGELES 
© MANILA, P. 1. © PARIS, FRANCE © TOKYO, JAPAN 


GENOA, ITALY © LONDON, ENGLAND © MADRID, SPAIN 
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CYLINDRICAL FURNACES 
for compact, efficient combustion 
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Typical Applications: 
Spray Driers F e 

: DOWN FIRING 
Rotary Driers ' 
Catalyst Regenerators 
Liquid Concentrators 
Inert Gas G t P P P 
ete et Compact and flexible, Peabody cylindrical furnaces 


Tunnel Driers J a : pad 
are available for applications requiring hot gases — 
Calciners at temperatures up to 3000°F and pressures from 


Petroleum Refineries below atmospheric to over ten atmospheres. 
Special Processes 





Stack Heaters 


Peabody's 33 years of experience can be placed 


P E 7. B Oo D » 4 at your disposal for any industrial or chemical 


ENGINEERING CORPORATION process problem requiring hot combustion gases 
580 FIFTH AVENUE * NEW YORK 36, N.Y 
at closely controlled temperature levels. 


Manufacturers of all types of combustion equipment, direct 
fired air heaters, gas scrubbers, coolers, and absorbers 


PEABODY LIMITED * LONDON, S.W. 1, ENGLAND 536 
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Consider them in the light of helpful suggestions—each representing an advantage in 
a distinctive type of tube fabrication that could mean: 


A DECREASE IN PRODUCTION COSTS 
A REDUCTION IN MAINTENANCE COSTS 
AN IMPROVEMENT IN YOUR PRODUCT 


AN INCREASE IN OPERATING EFFICIENCY 


*REG. U.S. PAT. OFF. 
TA PATENTED PROCESS RE. 22465 


L\SHE 
@ o “ 


WOLVERINE TUBE DIVISION 7. 
Ws oo f CALUMET & HECLA, INC. 


Wolverine Trufin and the Wol- . 
verine Spun End Process avail Manufacrurers of Quality-Controlled Tubing 


ble in C da th h th 
ee ed soon ae 1437 CENTRAL AVENUE «© DETROIT 9, MICHIGAN 


Unifin Tube Co., London, Ont. 


Plants in Detroit, Mich. & Decatur, Alo. Saled offices is Principal Cilies 


EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N. Y. 
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Chech JOHNSON 


Rime CLUTCH 


or the same money 


als 


ae oe 


74 
Better 


/BECAUSE... 
it’s the only clutch 
with SEPARATOR 
SPRINGS that prevent 
heating in both HORI- 
ZONTAL and VERTI- 
CAL installations. 





For some time there has been a de- 


mand for a single disc clutch for pos- 
itive control of power transmission 


in the field of light machinery . . . a clutch that would stay cool on 


If extreme compactness is not an essential, the Johnson No. 350 
(3 h.p. max.) and No. 450 (6 h.p. max.) will meet or beat com- 
petition...as a better clutch at a competitive price. They incorpo- 
rate most of the design principles of our Maxitorg multiple disc 

..and except for compactness and capacity, you will find them 
ope in their field. (Please read column at right...'Frankly Speak- 
ing”’...for use recommendations.) 







Several driving combinations are available, including V-belt. A 
simple hex key frees the knurled ring for easy manual adjustment. 
The “floating” disc prevents drag, abrasion, and heating in neutral. 
Machine and product designers will solve many problems in the 
light machinery field with this new Johnson single disc Clutch. 









Send for Bulletin No. 250-ME-9 













THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER..... CONNECTICUT 
























css 


the job in both horizontal and vertical installations. This is “it.” 





























Frankly 


SPEAKING 


Because of a iarge backlog of orders, The 
Carlyle Johnson Machine Company found 
it necessary to postpone the announcement 
of the new Johnson Single Disc Clutches. 

Now, with added equipment for high 
speed production, it is possible to produce 
and ship the new clutches without undue 
delay. In fact, small orders or units for try- 
out in new machines will be forwarded at 
once. Design features make the Johnson 
especially suitable for installation in the 
following machinery: 

Accessory Drives, Air Compressors, Bag 
Making, Boat Drives, Bread Wrapping, 
Chain Drives, Combines (farm), Convey- 
ors, Crop Seeders, Cultivators, Dusting Ma- 
chines, Feed Grinders, Floor Scrubbing, 
Fruit Cleaners, Gasoline Engines, Genera- 
tor Drives, Hay Balers, Hoists, Loaders, 
Lawn Mowers, Milk Coolers, Mixing Ma- 
chines, Motor Scooters, Packaging Machines, 
Paper Shredders, Power Fans, Power Saws, 
Power Take-offs, Pumping Equipment, 
Sand Spreaders, Sewing Machines, Sheep 
Shearers, Spraying Equipment, Textile Ma- 
chinery, Threshers (small), Tobacco Ma- 
chinery, Tool Grinders, Tractors (garden), 
V-Belt Drives, Vegetable Sorters. 

Naturally, these are but a few of the pos- 
sible applications for the Johnson Single 
Disc Clutch. The field is wide open, with 
new machinery constantly being developed. 

Included in the driving combinations are: 
Gear Tooth, Bolted Plate, Pulley Type, Hub 
Adapter, ¢ ut-off Coupling Adapter, Single 
V-Belt Pulley Drive, and Double V-Belt 
Pulley Drive. 

Carlyle Johnson engineers offer their eng: 
neering assistance in cooperation with your 
engineers and machine designers to develop 
the correct solution of your power transriis 
sion requirements. Write to Frank R. Simon, 
The Carlyle Johnson Machine Co., Man- 
chester, Conn. 
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IN PUMPING STATION of the 
City of Montreal, this Fast's Coup- 
ling connects 1,800 h.p., 600 
r.p.m. motor to 30 million-gallon- 
per-hour pump. 


For free engineering service that saves dollars and down-time ... 


FAST’S Couplings are FIRST! 


in a smaller order for him but a much smaller inventory 


When you specify Fast’s Couplings, you get the bene- 
fit of Koppers free engineering service . . . your assur- 
ance of the right coupling for any job and the right 
solutions to tough coupling problems. 


FOR EXAMPLE: “Get the drawings and send them 
down to Koppers” is the standard answer in one plant 
whenever a tough coupling application arises! 


FOR EXAMPLE: After studying a list of spares for 
stand-by units made up by one customer, a Koppers 
sales engineer eliminated duplications . . . resulting 


PM, THE ORIGINAL 


“sores 


METAL PRODUCTS DIVISION »- KOPPERS COM- 
PANY, INC. « BALTIMORE, MD. This Koppers 
Division also supplies industry with American Ham- 
mered Industrial Piston and Sealing Rings, Koppers- 
Elex Electrostatic Precipitators, Aeromaster Fans 
and Gas Apparatus. 


Name 
Company 
Engineered Products Sold with Service Address 


City 
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for the customer! 


Add the rugged construction of Fast’s Couplings... 
with their original design maintained without basic 
change or sacrifice in size or materials. Add their 
lowest cost per year .. . their life expectancy guaran- 
tee. Fast’s usually outlast the equipment they connect. 
Result: it will pay you to write today for full details 
on how Fast’s Couplings and Koppers Engineering 
Service can help you get uninterrupted power trans- 
mission! Send for free catalog to: KOPPERS COM- 
PANY, INC., Fast’s Coupling Dept. 259 Scott Street, 
Baltimore 3, Md. 


“| FASTS Coupling 


KOPPERS COMPANY, INC., Fast’s Coupling Dept., 259 Scott St., Baltimore 3, Md. 
Gentlemen: Send me a Fast's Catalog giving detailed descriptions, engineering drawings, 


capacity tables and photographs. 
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FACTS 


prove the economy 
of Rust-Oleum 


2 ab Bem 






































Apply Directly Over Sound Rusted Sur- 
faces—Brush Rust-Oleum 769 Domp- 
Proof Red Primer directly over sound 
rusted surface after scraping and wire- 
brushing to remove rust scale and loose 
rust. Sand-blasting, chemical pre-cleaning 
and other costly preparation methods ore 


ot Ey ter 
BRR 5 


5 


3 cima 


ah 





not usually required. 





EY i 


Available in Many Colors, Aluminum, 
and White, Brush, Dip, or Spray Get 
double protection. Beautify as you pro- 
tect with Rust-Oleum finish coats in the 
color of your choice. 


Practical, Economical Answer To Your 
Rust Proslem—Rust-Oleum resists rain, 
heat, fumes, sun, salt air, salt sproy, 
and many chemicals —as well as con 
densation indoors. 


as wn : yw 
Rs Ve 
rampant, HE 
SS alo 


Proved Throughout Industry For Over 25 
Yeors—On tanks, girders, pipes, machin 





the practical answer to your rust 
problems indoors and out.....so0 easy to use 
that one man often does the work of two. ery, roofs, buildings, fences, stocks, 
throughout industry — Rust-Oleum hos 
proved its capacity to stop rust fog over 
25 years 


we There ig Only One Rust-Cleum 
® wr G Distinctive as your fin- 
= = = gerprint, Rust-Oleumis an 


' exclusive formula devel 


Rust-Oleum cuts costly manhours! Just 
scrape and wirebrush to remove rust scale 
and loose rust . . . then brush Rust-Oleum 
769 Damp-Proof Red Primer directly over 
the sound rusted surface. Rust-Oleum fin- 
ish coatings available in many colors, 
aluminum, and white give you double 
protection. Sandblasting and other costly 
preparations are not usually required. 
Specify Rust-Oleum ... prompt delivery 
from Industrial Distributor stocks in 
principal cities. 


RUST-OLEUM CORPORATION 
2900 Oakton Street, Evanston, Illinois ' initieueaaetadl 


FREE SURVEY: Ask a Rust-Oleum specialist to conduct ATTACH TO YOUR LETTERHEAD ~ MAIL TODAY! 
@ survey including actual applications, tests, and RUST-OLEUM CORPORATION 


recommendations. No cost or obligation 2900 Oakton St., Evanston, Ilinois 
See Sweets for nearest Rust-Oleum distributor (1) Hove a Quolified : 


or write for literature today. Repeccentative Call 
ativ 
[] Free Survey 
(] Complete Literature 
(-] Nearest Source of Supply 


oped by a Master Mari 



















ner during more thon 
20 years battling actual 





rust conditions at seo. it 
incorporates a specinlly- 
processed fish oil vehicle 
that will dry, is odor-free, 
ond is formulated in many 
colors. Be sure you spec- 
ify genuine Rust-Oleum 
to assure satisfaction. 
Accept no substitute. 





Resists Rain, Snow, 
Heat, Fumes, Weathering, 
Salt Water, etc. 
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© AMERICAN BLOWE 


=, 


Motor — Standard NEMA con- 
struction. Short motor shaft ex- 
tension and conservative impeller 
loads assure operation below first 
critical speed of rotor assembly. 
Baseplate — heavy welded steel 
for rigidity and accurate align- 
ment. 


Shaft Packing — Nonfer- 
rous, cast construction. No 
mechanical contact _ be- 
tween stationary and rotat- 
ing parts. Backplate — 
cast iron, bolts with dowel 
fit to baseplate. 





Spacer Disc 


piece, heat-treated, cast- 
aluminum alloy construc- 
tion. Statically and 
dynamically balanced. Over- 
speeded to 20% above 
maximum operating speed 
before assembly. 


‘ 


Shaft Nut 
Impeller—Shrouded, single- 


Volute Casing —Cast- 
iron construction. Bolts 
with dowel fit to back- 
plate. Twenty-four casing 
positions available in either 
direction of rotation. 


Sewing home and industry: | AMERICAN-STANDARD © AMERICAN BLOWER 
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compressors 





Suction Cover —Cast-iron 
suction cover forms outer 
wall of diffuser passage 
and bolts with dowel fit 
to volute casing. 


Annulus Packing —Per- 
mits accurate alignment 
with impeller during as- 
sembly. Inlet Nozzle —Pro- 
vides uniform gas distri- 
bution. Flanged for stand- 
ard pipe connections. 


Designed for 


EFFICIENCY 


Built for 


DEPENDABILITY 


American Blower Single Stage Centrifugal 
Compressors offer several outstanding de- 
sign features. 

For example, the improved scroll design 
and deep diffuser passage efficiently con- 
vert velocity energy into pressure. Laby- 
rinth annulus packing minimizes recircula- 
tion of gas around impeller inlet. Aerody- 
namic design of impeller blade inlets results 
in high efficiencies and dependable perform- 
ance. 

Before shipment, each compressor is thor- 
oughly tested in accordance with A.S.M.E. 
Power Test Code for Centrifugal Compres- 
sors and Exhausters. 

American Blower single stage units are 
available in sizes from 30 to 600 HP with 
pressures from 11, to 334 lbs. For technical 
data consult the nearest American Blower 
Branch Office or write us for Bulletin 109. 





Whether you need equip t for heating, cooling, ventilat- 
ing, air conditioning, vapor absorption, fume removal, dust 
collecting, mechanical draft, heat transfer or smooth power 
transmission thru Gyrol Fluid Drives — American Blower 
manufactures a complete line of products to meet your 
requirements. Helpful technical literature is available on 


each product. 


AMERICAN @ BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


CHURCH SEATS & WALL TILE o DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS 
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Posey Iron Works self supporting stacks installed at the Niagara Falls Plant POINTS TO CHECK 
of the International Graphite & Electrode Division of Speer Carbon Co. 31420) '4 ame Ole mei Ub 


Height: 50 tt. Diameter: 3 ft. 
STEEL PLATE CONSTRUCTION 


osey Iron is really “stackin’ "em up” for industries large 
and small. Stack buyers find that stacks by Posey Iron 1. 
are sound in workmanship . . . competitive in cost... 

and delivered on date of promise. 

Whether for stacks ... tanks . . . pressure vessels . . . Will supplier assign to your job 
pipe ...or digesters ... steel plate fabrication by Posey Iron designers and executives with ex- 
meets all standard codes including ASME; API-ASME; API. perience in your field? 

| Posey Iron does the complete job ... design . . . fabrica- Nove you: chediad with business 
tion . . . erection. 1642 acres of plant under roof promote ' eo 
! POE a acquaintances as to the supplier's 
smooth flow of production. Shipping is facilitated by favorable ; 
reputation for sound workmanship ? 
location in a key rail and road center — Lancaster, Pa. 

Stack Posey Iron against the field on your next stack job. Posey Irom WELCOMES requests for 

Our estimate puts you under no obligation. telethes jalieueiion 


Has supplier adequate plant to pro- 
duce job without costly fumbling 
and delays ? 


POSEY IRON WORKS, INC. 


Neel Sale Lévesten 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 
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roof to assemble 
| sehen ~ operation 


with LINEAR VEE- DAM Rings, 
the most effective modern hydraulic 


packing ever developed! 


VEE-DAM RINGS 


The unique design of LINEAR VEE-DAM Rings makes 
possible, for the first time, a split ‘'V" ring packing 
that is really leakproof . . . ideal for hydraulic presses, 
pumps and pneumatic equipment. 
A look at the close-up view of a VEE-DAM Ring will 
tell you why they seal so effectively. Those sturdy rubber 
dams, faced in opposite directions, are moulded into 
the groove hinge area of the ring, completely eliminating 


internal dams 


\ 
4 ‘ 
\ External abutments / + leakage between rings. 


. A VEE-DAM Rings are easier to install because they don’t 
= we / demand the precise fitting that ordinary rings should 
a have. And they last longer, too, because they seal 
perfectly tight with a minimum gland load. 
Made of a choice of fabric reinforced synthetic rubbers, 
LINEAR VEE-DAM Rings are individually engineered for 
your application. Write or call LINEAR for complete 


information. 


“PERFECTLY ENGINEERED PACKINGS"’ 


LINEALC 


LINEAR, Inc. STATE ROAD & LEVICK ST., PHILA. 35, PA. 
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His M-l Jammed! 


Corporal 
Rodolfo P. Hernandez, U.S. Army 
Medal of Honor 


0200 HOURS! Suddenly the pre-dawn blackness on Hill 420 split into 
crashing geysers of orange flame. Behind the barrage, yelling, firing, 
hurling grenades, a horde of Reds pushed up the hill toward G Com- 
pany’s position. 

A hot fire fight began. It lasted several hours. Finally, suffering 
heavy casualties, G Company began to withdraw. Corporal Hernandez 
stayed, throwing grenades and firing his remaining rounds. 

Then his M-1 jammed, with a ruptured cartridge in the breech. Fix- 
ing his bayonet, he leaped out of his foxhole and disappeared in the 
darkness toward the attacking Reds. They found him in the morning, 
wounded, ringed with enemy dead. But he had stopped the attack— 
alone. 

“A man couldn't fight at all,” says Corporal Hernandez, “if he 
weren't fighting for good things—peace, and a job, and a chance in 
the world. That’s why I’m thankful to all the people like you who've 
put so many billions into Bonds. Bonds help fight Commies, sure. But 
they're also a stockpile of prosperity—for you; for our country. A 
guarantee to men like me that we can come home to a secure future.” 


* * * 


Now E Bonds pay 3%! Now. im- on earning—at the new rate —for 10 
proved U.S. Series E Bonds start pay- more vears. Today, start investing in 
ing interest after 6 months. And aver- United States Series E Defense Bonds 
age 3% interest, compounded semi- through the Payroll Savings Plan where 
annually when held to maturity. Also, you work. You can sign up to save as 
all maturing E Bonds automatically go little as $2.00 a payday if you wish. 


Peace is for the strong! For peace and prosperity save with U.S. Defense Bonds! 


The U.S. Government does not pay for this advertisement. It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 
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Meet the educated screw 


This is a whole family of screws, known as Screwsticks, and joined 
head-to-toe. Insert a Screwstick in the driver, aim it at the hole— 
and from there on the Screwstick tightens itself to the predetermined 
torque, shears itself and gets its head burnished by the following 
screw which automatically advances itself. It’s so fast that American 
Screw Co. of Willimantic, Conn., which uses ANACONDA Hexagon 
Brass Rod, refers to it as “jet propulsion”. 


Dont. lose. your grip 


Once a novelty trick developed by the Chinese, the 
manufacture of these grips is now an industry. Made 
in a wide variety of styles and sizes by Economy 
Cable Grip Co. of Norwalk, Conn., they are used to 
anchor suspended electric power cables and 
to seize the end for pulling through ducts. 
The harder you pull, the tighter they grip. 
Needless to say, the ANACONDA Bronze Cable, 
Everdur* Rod and Copper Tube used in their 


VV ay LS a : manufacture never weaken from rust. 


AT WORK mes a A fast dolvery...uith mustard 


When baseball fans want their hot dogs, they want 
them fast—so Stainless Alloy Fabricators of Detroit 
built this ““Double-Header”’ baseball park hot dog 
server. Its big capacity for hot dogs—and fast 
service—is its double bun warmer, one at each end, 
heated by copper water boilers. If the water runs dry, 
it’s no strike-out. Boilers are made of phosphorized 
copper sheet with joints formed by fusing the edges 
with a Heliarc torch. No solder used, no seams 

to burn open. 


How to treat a fracture 


A fracture often means long uselessness—but that needn't be 

true of machinery. Usually braze welding can make it good as 
new and at a fraction of the time and cost of replacing it. This 
fractured cast iron conveyor drive sprocket, for example, would 
have taken two months to replace. The Universal Welding Co., 
Rochester, N. Y., repaired it in only 7 hours by braze-welding 
with ANACONDA-997 (Low Fuming) Bronze Welding Rod. Moral: 
don’t count the patient out before consulting your welder. 


Theres more to this than meets the eye 


In our Technical Department you will find a range of experience that covers the entire field of copper and copper-alloy applications 
in the metalworking industries. If you have a problem of metal selection, we are at your service. The American Brass Company, Water- 
bury 20, Connecticut. In Canada: Anaconda American Brass Lid., New Toronto, Ont. ones, U. 8. Pet. 08. ies 


—— = 


ANACONDA the name to remember in COPPER-BRASS-BRONZE 
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to 
ELECTRO- 
MECHANICAL 


ENGINEERS 
and 


DESIGNERS 


RUGGED INDUSTRIAL HEATERS 


CAPACITY FROM 300,000 to 7,500,000 B.T.U. per hour 


@ Maximum fou pess 
heat transfer surfece. 


@ Separate induced 
draft fan. 


@ Easy accessibility to 
eccessories. 


@ Populer parts easily 
obtained anywhere, 


@ Heavy construction, 
free from vibration. 


@ Dust tight, Demp proof 
control panel box. 


@ Flexibility for special in 
edaptions. { 


SMALL, 
PRECISION 
DEVICES 


@ Low initial cost. , | - ren 


Olson 


DIRECT FIRED HEATERS 
Ges, Oil, Coal or Dual Gas and Oil 


with 
experience 


—— ae ee 


HUGHES RESEARCH 

AND DEVELOPMENT 
LABORATORIES 

one of the nation’s leading electronics 
organizations, is now creating a number 
of new openings for qualified electro- 
mechanical engineers and designers in 
important phases of its operations. 





ARTHUR A. OLSON & COMPANY 
BROAD STREET, CANFIELD, OHIO 


PIPING 


MOVES 
/ 


FLEXO JOINTS 








THE COMPANY 
The Hughes Laboratories, 
located in Southern Califor- 
nia, are presently engaged 
in the development and pro- 
duction of advanced radar 
devices, electronic com- 
puters and guided missiles. 


THE OPPORTUNITIES 
Opportunities are offered 
for men who will perform 
interesting work on devel- 
opment of intricate new 
devices in close association 
with outstanding scientists. 
Activities embrace a variety 
of challenging problems 
which require originality 
and afford unusual possibili- 
ties of progress in learning. 


FIELDS OF WORK 
The work includes such 
fields as those involving 


Servo Mechanisms, Com- 
puters, Microwave Tubes, 
Pulse Circuitry, Solid-State 
Physics, Miniaturization, 
Antennas — Wave-guides, 
Heat Transfer, Hydraulics— 
Gyros, Test Equipment, 
Subminiaturization, Stress 
Analysis, Instrumentation, 
Structures, and Precision 
Production Mechanisms. 


YOUR FUTURE 
Working experience in ad- 
vanced techniques employ- 
ing the above fields will 
increase your value to the 
Company as it further ex- 
pands in development of 
electro-mechanical devices. 
Large-scale use of electroni- 
cally controlled systems in 
business and industry is a 
certainty within the next 
few years. 





Offer the Flexibility of HOSE 
the Strength of PIPE 


How to apply 


Write today to address below, giving 
details of qualifications and experience, 
Assurance is required that any reloca- 
tion of an applicant will not cause dis- 
ruption of an urgent military project. 


For conveying pressures through moving 
pipe lines or to machinery or equipment 
while in dable Flexe 
Joints. Complete 360° movement in either 
direction for pressures from gravity up 
... long weer—low maintenance cost. 
Four styles—standard pipe sizes 4" to 3”. 


FLEXO SUPPLY CO., Inc. 


4652 Page Bivd. St. Louis 13, Mo. 
in Canada: S$. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont. 


ai. ad. 





=~ _ —— = - —— 


Scientific | 
and 
Engineering 
Staff 


= 
HUGHES §™“ 


DEVELOPMENT 
LABORATORIES 


——— — 


} oe =a a 
CULVER CITY LOS ANGELES COUNTY, CALIFORNIA 
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ACMS BORESCOPES 


for close-up visual inspection 
of internal surfaces “S., 
and hidden parts 





dismantling. « Each 
{Borescope is a compact, 
self-illuminated industrial 
Aelescope of highest quality, 
“employing a precision optical 
—in lengths of 4" to Seis: that produces a flat visual 
720’. Special models Id. Lens systems are fully cor- 
pod — A Prected for color, spherical aberra- 
ons, and coma, with all lens surfaces 

ncayms /; y 4 coated to increase light transmission 

2 "aje 2// £ § Write for free informational folder, 
swe f/f fi or tell us your problem. 


if American (yst Makers, Inc. 


ff 1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 


A.C. M. 1. Borescopes ore 
available in 4 angles of 

vision (as aonl = diom- // 
eters of .120° to 4.00°’ 


ARE SPIN 
STRENGTH | 
TESTED 


To determine the bursting speed of ROCK- 

FORD CLUTCHES, they are spun up to a 

high R.P.M. in this air turbine speed 

chamber. This test assures they will con- 

tinue to perform efficiently at the speeds 

for which they were designed. Let ROCK- 

FORD engineers devote the benefit of ay 
this and many other tests to your product's prosuction 


MAKES 1 


clutch design. AVAILABLE 


ROCKFORD CLUTCH DIVISION .*.. 
1307 Eighteenth Avenue, Rockford, Illinois, U.S. A. 
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sharper, clearer prints 
you get greater accuracy 
in your tracings with 
Venus because every Venus 
drawing pencil is 
Colloidal Processed. In 
this exclusive, patented 
process, clay and graphite 
are exploded into 
particles finer than the 
finest French tale, 

to produce a line of 
greater density 

.. perfect consistency. 


DRAWING 


holds a point longer 
Colloidal Process enables 
tighter packing of clay 
and graphite — produces 
stronger lead that won’t 
flake or chip. 


V) 
~ 
Z 
WW 
? 
i 
. 
° 
> 
Pa 
z 
° 


more accurately graded 
all 17 degrees in 

Venus pencils are hand- 
graded by experts 

..every lot is measured 
against unvarying, time- 
proven standards to insure 
the exact degree of 
hardness you select. 

For all standard lead holders 
— Venus refillable lead. 


Try VENUS—Send for 

Venus Drawing Technical 

Test Kit. 

Venus... See for yourself how 
trademark of Venus gives crisp, 


fine craftsmanship clean tracings, 
in pencils sharper, clearer prints. 


AMERICAN PENCIL 





VENUS pene’ 


American Pencil Company, Hoboken, N. J. 
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MEASUREMENT 
TECHNIQUES 
IN 
MECHANICAL 
ENGINEERING 


By R. J. SWEENEY 

























Consulting Engineer, Formerly Director of the Mechanical 

Engineering Laboratory, Lebigh University 

Here at last is a book which presents, in compact form, the essen- 

tial theory and practice used in the performance testing of such equip- 

ment as engines, pumps, compressors, and combustion and heat 
transfer apparatus 





Sweeney's book provides a working under- 
standing of the whys behind the bows: it CONTENTS: 
gives the theoretical background behind 

ell Introduction 
measurement principles and errors, as well as seen 
the principles upon which the design and Mass —Time and 


; , Speed — Electri 
operation of instruments are based. It gives pA ny 


seldom found methods for estimation of — Dynemometers 
‘ - — hae — 
error in temperature measurement, and pre Scouunetane 
sents interesting possibilities for instrument How of Fluids 
. , . alorimetry 
design projects which have not been offered cule Aad 


in other books. Application of theory to sis — Automatic 
practical problems encountered in testing Controls —inde 
work is stressed throughout. 


1953 309 pages 149 illustrations $5.50 
Send for copy today on 10-day approval 


JOHN WILEY & SONS, Inc. 


440 Fourth Avenue New York 16, N. Y. 














DOES YOUR PROBLEM 


INVOLVE... 


if so 


Corrosion Resistance 
Strength in Tension 

and Compression 
Hardness & Toughness 
Pressure - Tightness 
Resistance to Erosion 
Resistance to 

Frictional Wear 


Most certainly there is one of “our own alloys,’’ or 
one of the many non-ferrous alloys we make that 
will meet your exact requirements—At any rate, our 
long and varied experience as Metallurgical Engi- 
neers and Founders is at your service for any prob- 
lem or product you may have. 
Please send me a copy of your latest 
“Reference Book of Bronze Casting Alloys.” 


AMERICAN MANGANESE BRONZE 


COMPANY 


4703 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 


Established 1909 












| OPPORTUNITY ADVERTISEMENTS 


If you desire capital or have it to invest; if you have a patent for 
sale or development; if you have on hand used machinery for dis- | 
posal, or if you want such equipment; if you have copies of pub- | 
lications or a set of drawing instruments to dispose of; if you need | 
help or want a position; in fact, anything to be offered that some- | 
body else may want or anything wanted that somebody else may i] 

| 

] 


have—-use a classified advertisement in the Opportunities Section | 
RATES 


Classified advertisements under this heading in Mecnant- 
CAL ENGINEERING are inserted at the rate of $1.70 a line, 
$1.35 a line to members of ASME. Seven words to the 
line average. A box number address counts as one line 
Minimum insertion charge, 5 line basis. Display matter 
carried in single column units of multiples of one inch at 

the flat rate of $28 per inch per insertion. Copy must h 
reach us not later than the 10th of the month preceding 
date of publication. 





The American Society of Mechanical Engineers 
29 West 39th Street New York 18, N. Y. 











Page No. Name of Advertiser 











|" MECHANICAL ENGINEERING, 29 w. 39th St., New York 18, N. ¥. 
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: 
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coupon to us— your request will be 
passed on to the advertiser promptly — 
you will hear directly from advertiser — 
saves your time in writing individual 
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...and subjected to every con- 
ceivable test that a modern engineering “torture chamber” could devise. From it came a 
great new line of improved Rex Chabelco Steel Drive and Conveyor Chains. It wasn’t 
easy because, as Chabelco users know, the previous Chabelco Chains were “tough,” 
strong...hard to beat. But by making a few important design and manufacturing changes, 
Rex engineers produced a line of improved standard drive and conveyor chains. We call 
them Rex Chabelco “R”’ Series Drive and “RR” Series Conveyor Chains! You'll call 
them the best chains you've ever used! 


Why not have your Rex Field Sales Engineer give you the complete story. Chain Belt 
Company, 4765 W. Greenfield Avenue, Milwaukee 1, Wisconsin. 


Chain Belt COMPANY 


OF MILWAUKEE 


® Atlonta « Baltimore ¢ Birmingham © Boston ¢ Buffalo * Chicago * Cincinnati « Cleveland * Dallas 
Denver ¢ Detroit * El Paso * Houston « Indianapolis * Jacksonville * Kansas City * Los Angeles ¢ Louisville 
Midland, Texas * Milwaukee * Minneapolis * New York * Philadelphia ¢ Pittsburgh * Portland, Ore. 
West Springfield, Mass. © St. Louis * Salt Lake City * San Francisco * Seattle * Tulsa * Worcester 
Distributors located in principal cities in the United States and abroad 
EXPORT OFFICES: Milwaukee and 19 Rector Street, New York City 
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What Features do 
YOU WANT ina 


Universal 
JOINT? 



















¥ Maximum strength and 


bearing surface 


V Quick-acting, depend- 
able response 


V Long service-life 


¥ Optimum operating angle 





¥ Close quarter operation 


“Ready-Made” for Any 
Piping Layout 


To save engineering time and eliminate expensive cut- 
ting, threading and assembling in the field, just specify— 


BLAW-KNOX HANGERS 


Whether the installation calls for Rigid Hanger Assem- 
blies, Functional Hangers, Vibration Eliminators or 
Overhead Roller Assemblies, you'll find each furnished 
as acomplete unit designed to do the best job. Blaw-Knox 
pioneered in this field and has brought to it many im- 
provements in hanger design—including the patent 
Internal Swivel Action which permits both lateral and 
longitudinal movement, while the hanger case itself 
remains vertical. Engineers who have solved some of 
the toughest hanger problems are available at all times 


to apply their experience to any installation that pre- , , 
sents difficulties. Available in 13 standard 


For complete technical data and time-saving infor- sizes—diameters /2" to 4”— 
mation on banger locating, send for Catalog No. 51. bores 4" to 2”—lengths 2” 


to 10%” 


WRITE NOW FOR 
CATALOG AND PRICES 


V Accurate surface grinding 
V High concentricity 


¥ Minimum weight 






LOVEJOY FLEXIBLE COUPLING CO. 


| 5032 W. Lake Street Chicago 44, Illinois 


Manufacturers of flexible couplings, universal joints, variable 
speed pulleys and variable speed transmissions. 













MECHANICAL ENGINEERING 





130 - Sepremper, 1953 geo. 








As 
Figg) 













Le 


Millions of tiny alumina “bubbles” help block heat loss through this... 


New Castable Cement—Good to 3100F 


Here's a castable cement that is also one of the most refractory 
materials available. Consisting of pure alumina bubbles and 
highest grade calcium aluminate, it is inherently inert, chemi- 
cally stable, and will withstand temperatures up to at least 
3100 F with practically no shrinkage. It is unaffected by fur- 
nace atmospheres and combustion gases. The hollow spheres 
of alumina make the cement one of the best insulating re- 
fractories for really high temperature work. It also follows 
that it is light in weight, and has low heat capacity. 

These ALFRAX® BI aluminum oxide cements (there are 
actually three types) are particularly easy to install. You just 
mix with water and pour—like Portland cement. Linings can 
be put in with a minimum of labor and down time. And, once 
in, they stay in, even under conditions that quickly destroy 
other refractories. 


For example, one manufacturer lines high temperature ducts 
(that are sometimes run at over 3000 F) with 3”-thick 
MULLFRAX® electric-furnace mullite shapes, and backs these 


up with 8” of ALFRAX BI cement. Cement shrinkage is prac- 
tically nil, even at these temperatures. The cement stays free 
of cracks, and makes a durable monolithic lining that prevents 
seepage of high-pressure gases. 

You have to experience comparative results to believe them 
For full data on these castable cements and on other super 
refractories by CARBORUNDUM, use this handy coupon. 


CARBORUNDUM 


Registered Trade Mark 


Se ee ae aD a A ae a ae 


— 
j MO bene, 


1 Dept. P-93, Refractories Division 
The Carborundum Company 
Perth Amboy, N. J. 


Please send descriptive data to: 
Nome 

Position 

Company 

Street_ 


eT 















TRU-LAY 
PUSH\\\. 


CONTROLS 


Acco 


product 





Snake inte Tight Spots 


@ The TRU-LAY Push-Pull Control illustrated 
above is on a No. 835 Barber-Greene hot mix 
dryer. The outside control lever is readily ac- 
cessible and the PUSH-PULL snakes around ob- 
structions into a tight spot where it engages 
a clutch. 

Flexibility of TRU-LAY Push-Pulls makes 
them easy to install. This is but one of hundreds 
of examples of how TRU-LAY Push-Pulls can 
eliminate the time you would spend designing, 
making and installing complicated rigid parts. 
Push-Pulls are ruggedly built, carry their own 
lubrication and are sealed against dirt and mois- 
ture. Capacities up to 1000 pounds input. 


if you have a 

problem in remote control, 
write our 

Detroit office today 
for a copy of DH-287 


TRU-LAY 


WY AMX 


CONTROLS 






AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 





y, 601 Stephenson Bidg., Detroit 2 
- 2475 Porter St., Los Angeles 21 * Bridgeport, Conn. 











It’s ELLISON for accuracy! 


STRAIGHT DIAL DRAFT quelle 
LINE DRAFT GAGES ; 
GAGES 


Unit mechanism 
Unit mechanism 
—readily access- 
ible or removed. 
Non-parallax 
pointers. All dia- 
fram types have 
free-floating, long-life diafram. 
Bell type gages, Bulletin 122— 
| Diafram type, Bulletin 124. 
| 

| 


readily accessible or 


removed, One, two 





or three pointers. 





Powerful movement 
on knife edge bear- 
ings. Ask for Bulletin 122. 


INCLINED DRAFT | U-PATH 
f GAGES | STEAM 
_ | CALORIMETER 


' Combines throttling, 





Constant zero under wide range | separating and re- 


in room temperature. Level and § evaporating calori- 


tube are replaceable in the field. | meter in a single 
Stationary and portable types. 
Also accessories and pitot tubes. in 2° F. Simple to 

Ask for Bulletin 109. § use. Ask for Bulletin 118. 


|" ELLISON DRAFT GAGE CO. 
552W. MONROE ST. Since 1896 CHICAGO 6, ILL. 


THE ELLISON LINE ALSO INCLUDES; 


unit. Accuracy with- 


Draft Gages, Bell and Diafram—Inclined Draft Gages— Portable Inclined 
Vertical Tube Gages— Vertical Tube Gages— Oil, Heavy Liquid and Mer- 
cury—Single and Multi-Tube-Saturator Gages—U Gages— Stationary and 
Portable— Air Filter Gages— Dial and Inclined Tube Types— Pitot Tubes 
—U Path Steam Calorimeters—Portable Gas Analyzers-Orsat Type 


| ooh 
DEZURIK, Zou ALVES 


| THEY DON'T LEAK! 
| Ry : 
| — = 


é 
Eccentric Ply 


DEZURIK SHOWER CO. 


MINNESOTA 
LTD., SHEFFIELD 


SARTELL, 


MADE IN ENGLAND BY MILLSPAUGH, 
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The New GRINNELL MODEL R 
CONSTANT SUPPORT HANGER 


Mathematically perfect 
constant support for 

all positions of travel 

of high temperature 
process and steam piping 


With the new Grinnell Model R 
Constant Support, the pipe, its 
covering and contents, are supplied 
mathematically perfect support 

in all positions of travel. In addition, 
constant support is maintained 
throughout the full range of 

field adjustability. 


The design of the new Model R 
provides favorably small ratios 
between spring force and the 
supported load, ranging from 
1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing 
bearing stress and prolonging the 
life of the hanger. This permits 
hangers which are smaller in size 
for the loads carried. 


If conditions require a change of 
supporting force, a load scale is 
provided so that accurate field 
adjustments of at least plus or 
minus 10% may be made by 
turning a single load adjusting bolt. 
Wherever the adjustment is set, 
the Model R gives a load 
deflection curve that is a straight 
horizontal line. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


° Coast-to-Coast Network of Branch Warehouses and Ciestnters 
pipe and tube | fittings ° welding fittings e engincered pipe hangers and supports * Thermolier unit heoters BX velves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and nasting specialities * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems Amco air conditioning systems 


Grinnell Company, ats Providence, Rhode island 





~~ cee ne eae 
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for your added convenience... 
a handy new package for 


HIGGINS pen cLeaner 










It would be difficult indeed to improve on the popular 
cleaner which makes all your pens and instruments better 
than new ... but we now make it even easier for you to use! 


THE VIA 


TRACING CLOTH 


mperial 
RN 





A plastic strainer in each 6 oz. Simply lift strainer to retrieve 
jor invites you to drop instru- thoroughly cleansed instruments 
ments and parts unconcernedly without soiling fingers and with- 
in cleaner. out clumsy fishing in jar. 


ODORLESS 
NON-INFLAMMABLE 
NON-VOLATILE * HARMLESS TO HANDS, 
CLOTHING, PENS AND INSTRUMENTS 


HIGGINS INK CO., INC., saoon.yn, new vons 6 ox. jer 























5 | To ASME MEMBERS 













Be sure to request your 
for heavy industrial | 1954 MECHANICAL CATALOG 
weighing and remote promptly. 

ling Free to Members 


REDUCES INSTALLATION COSTS! | 









Entire assembly ready to attach to crane 






or hoist. Only @ cable connection is run SRG 
from the Load Cell to remote recorder. 
REDUCES OPERATING COSTS! | Reserve your copy of the next Volume by 









Great savings in time and man power are 
possible because weighing end transport- 
ing operati are bined. Scale is 
aw removed from crane whenever de- 
sired. 






















returning Request Card mailed to you about 








June 15. Please do this now so as to be assured 







REDUCES MAINTENANCE COSTS! of receiving your copy. If you did not receive 


The only element subjected to weight is 
the sturdy load cell, which can 
be easily replaced or inter- 
changed. 


a card, send in request on your own letterhead. 



















Remote Recorder _ 












i Pn MECHANICAL CATALOG 
cardst published by 











American Society of Mechanical Engineers 
29 West Thirty-Ninth Street 
New York 18, N. Y. 
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No STUFFING BOX.. 


’ 





A secure future, exceptional op- se 
portunities for advancement, and : p | 
a high starting salary await you eer ess 
at FaircuiLp. We have openings 
right now for qualified engineers 
and designers in all phases of air- | type 
craft manufacturing; we need T. H. Beck, Mana- 
top-notch men to help us in our npr seme ae 
“re a e 
long-range military program: ot ae aace oF 
turning out the famous C-119 years in the avia- 
Flying Boxcar and other projects tion and related in- 
for the U.S. Air Force. dustries. GENERAL PURPOSE 
FAIRCHILD provides paid vaca- PUMPS ARE 
tions and liberal health and life 
insurance coverage. We work a = DESIGNED AROUND 


5-day, 40-hour week as a base. 
| MECHANICAL 


Premium is paid when longer 
work week is scheduled. SHAFT SEALS 


AEE FAIRCHILD Arras Dien 


HAGERSTOWN, MARYLAND | 
HERE ARE | BIG 


ADVANTAGES 
1. NO LEAKAGE. Simple, positive act- 


HAVE YOU A CREATIVE | 1. NO LEAKAGE. Simple, postive act 


from pump. 


BACKGROUND IN ROTARY 2. LESS MAINTENANCE. Stuffing box 
is completely eliminated; maintenance 
* of . trouble and expense is reduced to the 
AIR COMPRESSOR DESIGN? : ‘ F minimum. 
2 3. CUSTOM PUMP — STANDARD PRICE. 
The Peerless Type AS pump costs no 
more than sagem! split-case pumps. 
4 a sk ites a ™ re ; You get extra quality without paying 
if so, a key position — with un : py deg 
. Ba afer : ode: aan 3 . | : ‘ 4. EASILY SERVICED. Entire rotating ele- 
limited opportunity Is waiting for you ment can be removed from pump with- 
c ” N out disturbing line connections. Shaft 
witha large, long-established midwestern seals and bearings are standard items, 
easily available from commercial 
manufacturer. The man we want should be sources. 
Satna a: poy oa me WRITE FOR BULLETIN No. B-1350 
thoroughly experienced in design and lay | 7 which completely describes 
, F ae: : . and illustrates the modern 
out enginccring of rotary air Compressors. design and construction features 
of Peerless Type AS pumps. 


Company is located ina pleasant, medium- 
sized midwestern city with excellent Gap PEERLESS PUMP DIVISION 

4 Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 











Please send us a copy of Bulletin No. B-1350 describing 
Peerless Type AS pumps. 


school, church and recreational facilities. || Vac 


If you can qualify, send details to 
NAME 


Address CA-4458, | COMPANY 


care of ‘Mechanical Engineering” ADDRESS 


| ire STATE 








M.E, 
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For? 
IMMEDIATE PURCHASING | 19.000" engineers agree 

or : ‘, The ASME Mechanical Catalog 
: and Directory 


LONG RANGE PLANNING | is ‘the best of references.” 





An Assistant Manager writes: 


“In an emergency redesign of a 
lubricating system, the catalog was 
very helpful source of 7 
vendors list from which was found 
one who had required 








Wether you are planning new manufacturing a) 
facilities, modernizing present equipment, or 
simply adding a few new items, the ASME 


Mechanical Catalog is your No. 1 guide. Lead- ti iicatili eins ah 


ing manufacturers of mechanical products “When | recommend that 
‘ ‘ , client certai ipment, 
have supplied 385 pages of illustrated details; . ain ‘ell 4 dinte nena 






specific information needed to aid in the selec- nt ar 

tion of engineered components, materials, and * yo — 

equipment. information.” 

Comprehensive? So much so, that many engi- 

neers use it to index other catalogs, brochures 

and literature in their files. And a Steff Manvfacturing Engineer 
has this to say: 

Keep your ASME Catalog and Directory “The cotalog has 

. helped a 
handy. Use it often. through the planning of 





our expansion program 
in verification of 











* Records indicate that each of the 15,000 copies 
distributed is consulted by 3 to 5 persons. 







MECHANICAL CATALOG 
and Directory - 
THE BEST OF REFERENCES FOR THE’ MECHANICAL ENGINEER 
Another service performed by ASME for its members! . 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29, West Stth Stioot, New York i8,N. Y. 
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Representatives—Sales Agencies 
usiness for Sale 
Partnership— Capital 
Manufacturing Facilities 











OPPORTUNITIES 





Positions Open— Positions 
Wanted—-Equipment, Material, 
Patents, Books, Instruments, 


etc. Wanted and For Sale 














Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. 


POSITIONS OPEN 





PRODUCT DESIGNERS 
AND DRAFTSMEN 


Internationally prominent manufacturer 
of heavy machinery used in mining, crush- 
ing, cement and basic processing industries, 
located Midwest, has excellent opportuni- 
ties for Mechanical Design Engineers and 
Draftsmen for research and development 
and new product design. Liberal em- 
ployee benefits, plus exceptionally fine 
working conditions and opportunity for 
future. Write, stating experience, present 
employment, personal data and salary ex- 
pected. Replies confidential. 


Address CA-4437, % ““Mechanical Engineering.” 








CORROSION ENGINEER 


Age 25-30 


Desired by major oil company for career opportunity 
in South America. 

Duties include supervision and job responsibilities 
relating to various corrosion problems of refinery, 
pipeline and oil field equipment. Minimum require 
ments: Degree in Mechanical or Electrical Engineer- 
ing from accredited institution, four years’ industrial 
experience, two years in corrosion work. Salary plus 
bonus: $8,000. Also liberal benefits, home vaca- 
tions and traveling expenses. Replies confidential 


Box 1540 


Dept. GA 
General Post Grice 
New York 1, 








MECHANICAL ENGINEERS 


CAREER OPPORTUNITIES 


Small Company atmosphere with large 


Corporation advantages. Assignments 
now available for engineers qualified in 
the field of mechanical design 


@ Layout & over-all system design 
® Basic System Design 


® Detailed Design of Ordnance Equip- 
ment 


@ Stress Analysis of Mechanical Equip- 
ment and Structures 


Suburban location adjacent to Wash- 
ington, D. C., affords pleasane living 
conditions and is accessible to 4 unt- 
versities offering graduate courses 
Reasonable relocation expenses 


All replies confidential. 
Please forward resumé to 
Personnel Department 


Silver Spring Laboratory 


VITRO CORP. OF AMERICA 


962 Wayne Ave., Silver Spring, Md. 








RATE Classified Advertisements under this head- 

ing in MECHANICAL ENGINEERING are 
———— inserted at the rate of $1.70 4 line. $1.35 
a line to members of ASME. Seven words to the line 
average x number address counts as one line. 
Minimum insertion charge, 5 line basis. Display Adver 
tisements carried in single column units of multiples of one 
inch at flat rate of $98 per inch per insertion. Copy 
must reach us not later than the 10th of the month 
preceding date of publication 


WANTED 


MECHANICAL 
ENGINEERS 


Established consulting firm, New 
York area, desires Mechanical Engi- 
neers, capable supervising starting, 
testing, operating and correcting 
troubles of steam electric station 
equipment. Plant betterment 
work involving considerable travel. 
Technical education and plant 
operating or betterment expenence 
required State education, ex- 
perience and salary desired. 


Address CA-4417, % ‘“Mechanical Engioeeriog.”’ 





DEVELOPMENT ENGINEER 


Mechanical or Aeronautical Engineer for 
Engineering Research and Product De- 
velopment. Company specializes in the de- 
sign, production and application of vibra- 
tion isolators, flexible couplings and rubber 
bonded to metal assemblies. Excellent labo- 
ratory and working conditions with a wide 
variety of problems in military and com- 
mercial fields. 


Refer to DE-il1, Box 369, Erie, Pennsylvania 








MECHANICAL ENGINEER 


Nationally known Consulting Engineering Firm has 
an excellent opportunity for a Mechanical Engineer to 
supervise a Design Department engaged in diversified 
work involving power plants, chemical plants, re- 
search laboratories, industrial buildings and facilities, 
etc. Good background in administration and design 
required. Prefer graduate ME, age 40-$0, Midwest 


Address CA 4438, % ‘Mechanica! Engineering." 











MECHANICAL ENGINEERS 


Openings exist at Buffalo, New York and 
Indianapolis, Indiana in Research, De 
sign and Development in work relating to 
industrial gases, synthetic crystals, flame 
plating, welding, automotive products, 
etc. Men with less than 6 years’ experi- 


ence preferred. Send complete resumé to: 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide 
and Carbon Corporation 
Tonawanda Laboratory 
Tonawande, New York 








SENIOR 
MANUFACTURING EXECUTIVE 


Wanted by long-established, progres- 
sive, expanding midwest manufacturer 
(not dependent upon government con- 
tracts) to assume high level responsibili- 
ties. Products are of high quality and 
include large number of standard and 
semi-standard assemblies made from 
small parts. Salary $20,000 or more, 
plus other benefits. 

Candidates must be mature graduate 
engineers with strong recent responsible 
manufacturing experience; have experi- 
ence in labor relations, know automatic 
machinery, and be accustomed to con- 
trolling complex production programs. 

This is an unusual opportunity. Re- 
plies ( full details, please) will be treated 
in full confidence by reputable manage- 
ment consulting firm. Address: 


GRIFFENHAGEN & ASSOCIATES 
333 No. Michigan Ave., Chicago, Ill. 
Attention: Mr. Larson 








Use a CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 











THE LEADING COMPANY 
ina 
GREAT GROWING INDUSTRY 


AIR CONDITIONING 
Will Employ 
SENIOR DESIGN 
ENGINEERS 
SMALL AIR CONDITIONING EQUIPMENT 


® Minimum of 10 years of design 
experience of which at least 
5 years must have been in the 
development of air conditioning 
equipment, or domestic and com- 
mercial refrigeration units. 


® Graduate M.E., E.E. or equivalent. 





Long-range expansion plans offer 
substantial careers to qualified 
men. 


Outstanding insurance and 
retirement program. 
® Salary: Open. 


Send complete statement of qualifications 
and starting salary requirements to: 


CARRIER CORPORATION 
SYRACUSE, NEW YORK 


Att: Employment Manager 
Supervisory & Technical Personne! 
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TECHNICAL PERSONNEL 


looking for opportunities in 


ATOMIC ENERGY 


ENGINEERS 
MACHINE DESIGN 
HEATING AND VENTILATING 
ELECTRICAL POWER DESIGN 
PROCESS INSTRUMENTATION DESIGN 
CONSTRUCTION DESIGN AND LIAISON 
PRESSURE VESSEL AND EQUIPMENT INSPECTION 
PROCESS ANALYSIS—MATHEMATICAL AND STATISTICAL 


CHEMICAL ENGINEERING DESIGN, RESEARCH, 
AND DEVELOPMENT 


METALLURGISTS 
PHYSICAL AND PROCESS 


Qualified graduates with 0-8 years’ experience 


Send resumé and salary information to 
TECHNICAL PERSONNEL OFFICE 


CARBIDE AND CARBON CHEMICALS COMPANY 


a division of 


UNION CarBIDE AND CARBON CORPORATION 
POST OFFICE BOX P, OAK RIDGE, TENNESSEE 















Today, as in the past, engineers look 
upon du Pont as a better place to build 
a solid future. This is not surprising. 
For, as a du Pont engineer, they enjoy 
the prestige of working with one of 
America’s great industrial leaders; the 
stability inherent in its over 1200 prod- 
ucts serving more than 20 different 
fields; the vast resources of its 76 plants 
and 40 laboratories throughout the coun- 
try; and the challenge and opportunity 
provided in an expanding industry. 


Positions are now open in the follow- 
ing fields as well as numerous others: 


Instrumentation Machine Development 

Power Mechanical Research 

Process Electrochemicals 
Textile Equipment 


Please do not apply if you are utilizing 
your highest skills in defense industry 


Please send complete resume to 
Ur. W. N. Nesbitt 
Engineering Dept., Personnel Section 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington, Delaware 























THE NATIONAL CASH REGISTER COMPANY, 













electrical engineers 
mechanical engineers 


mechanical designers 


in the field of electronic 
computers and associated 
equipment for use in busi- 
ness machines. 


Write, giving education 
and experience to Employ- 
ment Manager. 


Reply to Department C. 


Dayton 9, Ohio 














138 - Sepremper, 1953 — 





MECHANICAL ENGINEERING 
































MECHANICAL ENGINEER 


Nationally knowa Consulting Engineering Firm offers 
an excellent opportunity for a Mechanica) Engineer to 
supervise design in the Heating, Ventilating, and Air 
Conditioning Section of its Mechanical Department 
Involves work on power plants, chemical plants, 
research laboratories, industrial buildings and facil: 
ties, etc. Prefer graduate ME, age 35-45. Midwest 


Address CA-4439, % ‘Mechanical Engineering 








a 
BRIGHT FUTURE 
FOR 
MECHANICAL ENGINEERS 


With the world’s leading manufacturers 
of high speed newspaper and magazine 
printing presses 

You will engage in the design of high- 
speed equipment. New products in- 
volving mechanical devices require 
senior engineers who have 

@ M. E. Degree or Equivalent 

® A Strong Curiosity 

® Good Technical Ability 

® Ability to Visualize and Express ideas 
® Capacity to Synthesize 

Positions offer ample opportunity for 
advancement. New plant and offices, 
suburban community. Salary commen- 
surate with your ability and experience 


Submit resumé of experience, education 
and salary requirements 


THE GOSS PRINTING PRESS CO. 
1535 S. Paulina Street 
Chicago 8, Illinois 


PROJECT ENGINEER 


National Engineering and Con- 
struction Company seeks an experi 
enced Project Engineer with sev- 
eral years of steam power plant 
engineering background for work 
in the Midwest 


This man must be capable of taking 
complete charge of a job, supervise 
layouts and design, select plant 
equipment, and maintain amiable 
customer relations 


In applying furnish a detailed 
resume of your education, experi 
ence, references and a recent snap 
shot. Salary open 


Address CA-4443, % “‘Mechanical Engineering 














RESEARCH 
OPPORTUNITIES 


To men ready to spread their 
wings, here's opportunity. We 
want men with a creative approach 
to research and development, abil- 
ity to carry through projects and 
stimulate coworkers 

Mechanical Engineers—with de- 

sign experience to act as pro}- 

ect engineer on design of com- 

plex small mechanical devices 
Location 25 miles from Sr. Louis 
gives advantages of both small 
town and city living 
Expanding diversified company 
provides opportunity for advance 
to various fields 
Insurance and retirement plans 
provided 
Send detailed resumé of education 
and experience, include salary his- 
tory. 

Employment Manager 
OLIN INDUSTRIES, INC. 
Explosives Division 
East Alton, Ill. 





Senior Development Engineers 


Experienced in the working and operating 
sections of the aeronautical testing labora- 


Aro’s liberal employe benefits and oppor- 
tunities for advancement and professional 
growth. 








Additional Opportunities are offered 
in the display advertisements— 
on pages 61, 90, 96, 126, 135 
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ARO, INC. 


Operating & Maintaining 


The Arnold Engineering 
Development Center 


seeks... 


ENGINEERS 


Recent Graduates or Experienced 
Men 


PERMANENT EXCEPTIONAL 
CAREERS OPPORTUNITIES 
await you at Aro, Inc. 
Challenging assignments and 


unlimited future for engineers 


MECHANICAL 
ELECTRICAL 
AERONAUTICAL 
ELECTRONIC 


Unusual career opportunities for 
and Research Scientists 


TECHNICIANS 


tories, or related testing programs 


INVESTIGATE 
NOW 


WRITE TODAY—MR. EARLE DuRARD 
ARO, INC. 
P. O. Box 162 


Tullahoma, Tennessee 




















Engineers — 


PICK A WINNER 


ngineering Department which 
pate the Sabre and other head- 
line-making military airplanes has 
openings for engineers—exper!- 
enced in aircraft, recent engineer- 
ing grads, or men from other fields 
with adaptable experience. Long- 
term military projects and twenty- 
five years of continuous expansion 
underwrite your future at North 
American. Current openings in: 


All Design Fields ' 
Thermodynamics | Aerodynamics 
System Analysis Structures 

Servo-mechanisms | Electronics 
Specialists in all major 
aircraft fields 

Liberal travel and moving allowances 














Write to 


North American 
Aviation, Ine. 


DEPT. 6, ENGINEERING PERSONNEL OFFICE 
LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIFORNIA 
or 
COLUMBUS 16, OHIO 


NORTH AMERICAN HAS BUILT MORE AIRPLANES 
THAN ANY OTHER COMPANY IN THE WORLD 
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MECHANICAL 
ENGINEER 


GRADUATE 
35 to 40 Years of Age 


PERMANENT JOB. 
EXCELLENT OPPORTUNITY 
Main office Eastern area — 

Internationally known 

Construction firm. 


Experienced in design and 
development of new ideas, 
processes, as well as 
practical solution of 
problems encountered 
heavy machine manufacture. 


Address CA-4440, % “*Mechanica! Engineering." 








FORGING KEY MAN 


A modern and progressive Forg- 
ing Company has an opening with 
an exceptional opportunity in a 
Key Position. 

He must have these qualifications: 
practical experience and funda- 
mental knowledge of drop forge 
methods, with creative ability to 
develop improved _ techniques. 
Should have had successful ad- 
ministrative, supervisory and labor 
relations experience. Sound char- 
acter and good personality. Col- 
lege degree in engineering pre- 
ferred. Age 30 to 40. 

This is not a replacement job, but 
a@ new position for a high-grade 
man in an expanding organization. 
Good salary and bonus. Loca- 
tion: Michigan. 

For an appointment or corre- 
spondence, furnish full description 
and qualifications, which will be 
held confidentially. 


Address CA-4448, % “Mechanical Engineering.” 











MECHANICAL ENGINEER GRADUATES -wanted for trainees 
and general maintenance engineering in oi! industry. Excellent 
benefits and working conditions. Location southwest. Give 
educational and experience background. Address CA-4442, care 
of ‘Mechanical Engineering.” 


MEDICAL ENGINEERING--Combination advanced degree 
work in Johns Hopkins Engineering School; instrument design 
and execution; theoretical and experimental analysis of complex 
vibrations problem in ballistac isllameshe project. Write full 
jualifications, experience, salary level, co Dr. S. A. Talbot, Johns 
Hopkins Hospital, Baltimore §, Md 


GRADUATE MECHANICAL ENGINEERS and PHYSICISTS— 
who want to develop their experience by working on varied me- 
chanical research and development contracts; either design or 
test including kinematics, mechanics, measurement of high speed 
transient forces and motion; some military work (U. 8. Citizens 
For application and particulars of positions available 
write: Engineering Mechanics Departement, Southwest Research 
Institute, Post Office Box 2296, San Antonio, Texas 


only 


LARGE COPPER COMPANY —Chile, South America requires 
Diamond Drill Foreman; Assistant Mine Master Mechanic; Mill! 
Metallurgist; Junior Civil Engineering Graduate, Railroad De 
artment; Assistant Railroad Superintendent, Civil Engineer, 
Aechanical Department; Mechanical Engineers, Chemist. 3-year 
contract, transportation both ways and salary while traveling 
paid by Company. Good o tunities for advancement. In 
reply give complete details. Address CA-4435, care of “’Mechani 
al Engineering.” 
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MECHANICAL ENGINEER 


We need one experienced BS or MS Mechanical 


Engineer for design, construction and maintenance 
work ia connection with bench scale and pilot plant 
research in coal processing. This position offers ar 
exceptional opportunity for advancement both in re 
search and in anticipated commercial fields. Replies 
including education, experience, references, salary 


lesired and recent photograph should be directed to 


Pittsburgh Consolidation Coal Company 
Research and Development Divissor 
Library, Pennsylvania 

William F. Saalbach 


Advisor on Personnel 


Attention 











MECHANICAL ENGINEER—Medium size firm equipped for 
watch type work and Swiss Automatic Screw Machine compon 
ents, seeking mechanical engineer with marketable metal product 
or product specialty suitable for development and manufacture 
Newark, New Jersey area. Address CA-4436, care of ‘Mechanical 
Engineering." 


MECHANICAL DESIGNER—Experienced; character and healeb 
important; excellent opportunity for advancement to executive 
position and profit sharing in a Milwaukee firm. Address CA- 
4447, care of “Mechanical Engineering.” 


FOUNDRY OPENINGS-—-MECHANICAL ENGINEERS—-One 
man to do plant engineering and assist Foundry Superintendent in 
production, One man to sell high quality castings Both men 
should be capable of development to positions of greater respon 
sibility in medium-sized, progressive, Midwestern foundry 
Some foundry experience preferred, but not necessary Address 
CA-4450, care of ‘‘Mechanical Engineering 


SALES ENGINEER-—Old established Instrument Company re 
quires experienced sales engineer, age 28-35 Knowledge of 
indicating, recording and controlling industrial instruments de 
sirable, but not necessary Bachelors Degree in Engineering re 
quired. Territory Sections of North and South Carolina. Ex 
cellent opportunity with established and growing company 
Remuneration on salary and expense basis. Car furnished with 
all other usual benefits. Salary dependent on ability and ex 
perience Address CA-44$3, care of “Mechanical Engineering.” 


CHIEF DESIGN ENGINEER—Would assume supervision of a 
design section composed of engineers and draftsmen. Must be 
fapuliar with stress problems, know how to lead men and generally 
display sound, mature judgment. Duties would involve design 
of wind tunne! equipment (particularly for transonic —— , 
wind cunnel models, high speed propeller assemblies and so forth 
The opportunities for broad experience in both administrative and 
technical matters are excellent. A very capable person is needed 
Please send resumé including salary requirements to Employment 
Manager, Cornel! Aeronautical Laboratory, Inc., Buffalo 21, New 


York 


ENGINEER —Mechanical—Graduate or equivalent to do all 
engineering in a small department handling installation and 
maintenance of wood working machinery, boiler plants, cranes, 
fumes. and process equipment. Part office and part field 
ermanent. Location-Louisville, Ky. Give age qualifications 
and recent earnings first letter Address CA-4462, care of 
“Mechanical Engineering." 





INVENTIONS 





service for selling inveotions 
617 Pioneer American 


WRITE for information about 
Patent Engineering Development Co., 
Building, Houston, Texas 


BUSINESS OPPORTUNITIES 





We should like to arrange a licensing contract with a Manu- 
facturer of articles of sheet steel and alumioum. Our aim is manu- 
facturing and sellinginthe U.S.A. Article: new kind of packing 
economical, tested, independent of economic fluctuation. Refer- 
ences: considerable returns in Europe, without any competition 
Offers to: Engineer L. Neufeld & W. Rusterholz, 39, Avenue de 
la Gare Delemont, Suisse 





EQUIPMENT FOR SALE 





FOR SALE 
40,000-KW TURBO-GENERATOR SET 
Together with its steam generators and 
auxiliary electrical and mechanical equip- 
ment. Now in service but available for re- 
moval late this year. 


Address CA-4463, % “‘Mechanical Engineering.” 














POSITIONS WANTED 


CONSTRUCTION AND MAINTENANCE ENGINEER —BSME ; 
12 years’ domestic plus 9 years’ foreign, including 15 years’ re- 
sponsible supervision, inspection —construction maintenance 
steam power plants, petroleum equipment, and related industries; 
design consultant and certified inspector ASME, ASA, and API- 
ASME Codes. Age 45, single; desires to continue foreign emplo ¥ 
ment. Address CA-4434, care of “Mechanical Enginecring.” 
MECHANICAL ENGINEER—age 47, registered Ohio, experi 
enced boiler insurance, supervision of mechanical installation, 
desires position on plant engineering staff of power or manu- 
facturing plant. Prefer northeast Ohio. Address CA-4441, care 
of ‘‘Mechanical Engineering ** 





MANUFACTURING EXECUTIVE—specialized in molded fiber 
glass. Thorough knowledge of preforming and matched metal 
molding on production basis. Hand layups by a new process 
eliminating most hand finishing. Extruded fiber glass tubing 
Experienced as factory manager, production manager, executive 
engineer in both large quantity production and high precisior 
machine work, Well versed in all phases of shop practice, pro 
duction control, estimating, cost accounting, cost analysis and 
purchasing Desires Position as manufacturing executive Ad 
dress CA-4444, care of “Mechanical Engineering.” 


ADMINISTRATIVE ENGINEER & PLANT MANAGER 
Mechanical Engineer with excellent record of engineering and 
business management ability; 18 years’ experience; machinery, 
process, plant equipment, air handling; purchasing, manufactur 
ing, sales, financial. Address CA-444$, care of ‘‘Mechanical 
Engineering.” 





PLANT ENGINEER —Registered. 25 years’ experience in super- 
vision, maint., design, construction, labor relations, costs. Strong 
practical background. Eight years in atomic production plants 
A sound knowledge of fundamentals and a thoroughly realistic 
appraisal of situations. Capable of heavy responsibility Ad 
dress CA-4446, care of ‘Mechanical Enginecring 
MECHANICAL ENGINEER—BSME Age 30, married, veteran 
Eight years’ experience process engineering including four years’ 
testing axial and centrifugal compressors and application to proc 
ess. Desires position in machine tool industry or in public utili 
ties. New England location preferred. Address CA-44§2, care 
of “Mechanical Engineering 


TECHNICAL WRITER—MECHANICAL ENGINEER—Broad 
experience in engineering, technical reporting, engineering an 
alysis. Past two years’ tire testing, analysis, reporting. Fee 
basis preferrec but will consider permanent connection. Address 
CA-4454, care of “Mechanical Engineering 

MECHANICAL ENGINEER —29, BME, 4 years’ diversified ex- 
perience as application engineer in heavy machinery and as test 
Desire either sales or supervisory position. Middle 


engineer 
Address CA-4461, care of ‘Mechanical 


Atlantic states preferred 
Engineering.” 


EMPLOYMENT AGENCIES 


AND SERVICE BUREAUS 





EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS 
Our staff—technical graduates—serving both employer and appli- 
cant 20 years'—no fee until placed—Bradley Placement Service, 
$55 Leader Building—Cleveland 14, Ohio 


ENGINEERS AND EXECUTIVES—This confidentia! service for 
outstanding men who desire positions paying $5,000 to $40,000 
will develop preliminary negotiations with reputable organiza- 
tions without risk to present position. For complete details, send 
experience record and expected salary range. Tomsett Associates, 


337 Frick Bidg., Pittsburgh 19, Pa 





SALARIED POSITIONS $3,500 to $35,000. We offer 
the original personal employment service (established 
43 years Procedure of highest ethical standards is 
individualized to your personal requirements. Identity 
covered; present position protected. Ask for particulars 


R. W. BIXBY, INC. 
115 Dun Bidg. Buffalo 2, N. Y. 











SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
needs of high grade men who seek a change of connec- 
tion under conditions, assuring, if employed, full protec- 
tion to present position. Send name and address only 
for details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept., J, 241 Orange Street, New Haven, Conn. 














REPRESENTATIVES AVAILABLE 





MANUFACTURERS REPRESENTATIVE—Engineering back- 
ground. Mechanical, clecero mechanical, refrigeration. Metro- 
politan New York. Address CA-4410, care of “Mechanical Engi- 
ocering.”” 
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For accurate, automatic compensation 


for temperature — 
for pressure— 
for density—or for position 


Install Hagan Compencated 


HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 
Boiler Combustion Control Systems 
Ring Balance Flow and Pressure Instruments 
Metallurgical Furnace Control Systems 
Control Systems for Aeronautical 
and Automotive Testing Facilities 


MECHANICAL ENGINEERING 


Ring Galance Meters 


The Hagan Compensated Ring Balance Meter 
automatically adjusts pressure differential or 
flow readings to correct for variations in 
temperature, pressure, density or mechanical 
positioning. 

For flow measurements, the built-in in- 
tegrator totalizes the corrected flow auto- 
matically. 

Any measurements, such as drum level, 
steam flow, or any of the variants such as 
temperature, pressure, or density may be 
indicated or recorded on the same chart with 
the corrected record. 

Send coupon for Bulletin M-51. 


Hagan Corporation 
Hagan Building + Pittsburgh 30, Pennsylvania 


Please send me further information on Hagan Ring Balance 
Meters. | am particularly interested in 


NAME 

POSITION 

COMPANY 

STREET AND NUMBER 


CITY 
ME-9 
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RATES One inch Card 


Announcements 
Inserted at rate of $20.00 
each issue, $15.00 per issue 
on yeerly contract 














BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity Water—Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4106 Broadway Kansas City 2, Missouri 





Hee h uljia n Coxyooraion 
4 
ENGINEERS © CONSTRUCTORS © CONSULTANTS 
POWER PLANT 


SPECIALISTS 
UTILITY * INDUSTRIAL* CHEMICAL 


wy 


1200 N. Broad St., Phila. 21,Pa. 





CONSULTING SERVICE 














Manufacturers 
of Equipment 
Not Included 








Consult Z, H. POLACHEK 


Reg. Patent Attorney 


1234 Broadway 


(at 31st St.) New York 1, N. Y. 
Phone LO-5-3088 











Electrical Testing Laboratories, Inc. 

Electrical, mechanical, photometric, radio- 

metric and chemical laboratories, rendering 

testing, research and associated services, in- 

cluding certification, inspections at factories 
and field investigations. 


2 East End Avenve at 79th St., New York 21 


PETER F. LOFTUS CORPORATION 


Engineering and Architectural 
Consultants and Designers 
First National Bank Bldg. 
Pittsburgh 22, Pennsylvania 
Cable Address—*LOFTUS Pittsburgh” 





SANDERSON & PORTER 
ENGINEERS & CONSTRUCTORS 


New York . 


Chicago ° 


San Francisco 














SHOCK, VIBRATION 
AND 


APPLIED MECHANICS 
CONSULTANT 


Lester Feinstein 
133 St. Marks Ave. Freeport, L.I., N.Y. 
Phone: Fr 9-8096 








research and development 





product engineering and styling 









special production machines 


model building 
MAST DEVELOPMENT CO. inc 


2212 E 12th St OAVENPORT (OWA 






or 
brochure 








Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 


















HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
L. F. Harza 


E. Montford Fucik Calvin V. Davis 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street 


Chicago 6 


WELD TESTING 


Qualification of Operators - Supervision 
Inspection Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 





J. E. SIRRINE COMPANY 


Engineers 


Design and Supervision of Steam 


Hydro-electric Power Plants. 


vx 


Plants, Mechanical 
Operating Surveys, 





and 
Industrial 


and 


Ap- 


praisals ¢ Plans ¢ Reports 
Greenville, South Carolina 




















C. M. HATHAWAY 
CONSULTINS ENGINEER 


Project Engineering, Product Development, 
Production Designs, Laboratory and Shop 
Facilities for arch, Model Work, 


andi Pilot Manufacturing 
1315 S. Clarkson Street 


Denver 10, Colorado 


NUCLEAR DEVELOPMENT ASSOCIATES, Inc. 
—NDA— 


Consuiiing Physicists, Mathematicians, and 
Engineers. Studies in Analytical Engineering 
and Mathematical Physics 


80 Grand Street White Plains, N. Y. 
WhHite Plains 8-5800 






STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 


Power Plants 


Steam - Diesel - Hydro 


Design - Construction - Test - Valuation 


Hershey Building 


Surveys 


Muscatine, lowa 




















JACKSON & MORELAND 


Engineers and Consultants 


Utilities and Industrials 
Design and Supervision of Construction 


Reports Examinations Appraisals 
Machine design Technical Publications 
BOSTON NEW YORK 








DELOS M. PALMER & ASSOCIATES 
CONSULTING ENGINEERS 
Reg. Mechanical, Electrical & Industrial 
Designers of Special Purpose Machines 
Product Development 
Laboratory and Model Work 


4401 Jeckman Rd. Toledo 12, Ohio 


MECHANICAL - MANAGEMENT- ELECTRONIC 


PROCESS - DESIGN - QUALITY - CONTROL 
INVESTIGATIONS - APPRAISALS - REPORTS 
JOHN |. THOMPSON & COMPANY 


ENGINEERS 
921-17th ST., NW Washington 6, D. C. 


LABORATORY DIVISION 


BELLEFONTE, 


PA. 














GEORGE H. KENDALL 


Consulting Mechanical Engineers 


Methods Studies: Process of Product 
Redesign Existing Products for Greater Profit 
Trouble Shooting Production, Design, Cost Problems, 
Specialist Automatic Machinery Processes, Controls, 
New Developments, Patent Studies, lovestigations 
New Prod acts & Process Engineering Studies 
PO. Box 3 Est, 1923 Tel. Darien $-1504 





5 
3 Othces 


Noroton Heights 


Darien, Connecticut 





An announcement in this 
section will acquaint others 


with your specialized practice. 














APPLIED 
MECHANICS 


Consulting @ Inspection 





Machine Shop @ Laboratories 


SAM TOUR & CO., INC. 
44 Trinity Pl, N. ¥. 6, N.Y. 
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The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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Lwwk what Powers has done 
=» to Modernize Control Valves 


Powers PACKLESS Valves Banish Packing Maintenance 
Prevent leakage of water or steam or loss of vacuum 


Real ECONOMY — year after year! 
7 , — 
= a ) 


PACKLESS 


Pneumatic 


CONTROL VALVES 
For Convectors, 

Unit Ventilators, Unit Air 

Conditioners, Baseboard 

Heaters, Radiators, etc. 











Various Types 


and Sizes for E 
z= 


all requirements 


<a 


Another POWERS Contribution to 
Better Heating and Air Conditioning Control 


PACKLESS Valves with their many advantages are now 
standard with Powers temperature control systems. Their 
superior performance is due to duo-seal construction. 


Bronze Packless Bellows (A) in sectional view above, is the 
Straightway Union 


2-Wey Screwed Ends primary seal which eliminates packing maintenance — pack- “— 
a ing friction — steam and water leakage or loss of vacuum. It 7 
% is designed to withstand pressure up to 150 psi. Maximum 
j valve stroke is only two-thirds of the normal bellows stroke. 
A spring loaded secondary seal (B) permits servicing of valve 


top without draining the water system or shutting down the 
, . P ‘ Angle Union 
steam heating system. Seal is made of highly 
P P fA 5S © Screwed Ends 
elastic neoprene and is ready to act at any a 
we —_ “ 
time. Small contact between seal and the high- ; 
. ; Ae Below: Reverse Flow Double Union 
ly polished stainless steel stem makes friction 
gligible factor. “<< Bel 
a negligible fac oe ps 
as 
a a, 
For utmost dependability and lowest cost mainte- 
f Ve a 
1 { 


t 


- - nance specify control by Powers PACKLESS Valves. 
Angle Union 
(b2) 


Established in 1891 °° THE POWERS REGULATOR COMPANY °* SKOKIE, ILL. * Offices in Over 50 Cities 
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: ... Eliminate 3 Operations 


* eee? 


OLD WAY Two inserted-plug type wrist pin locks hold wrist pin 
in place. 3 operations involved: costly machining, pressing in 
place, post-assembly machining. Costly maintenance problem— 
resulting from end plugs hammering loose. 


cut in piston, provide positive lock . , 
maintenance costs. Quick assembly, disassembly. 


2 Waldes Truarc Rings Replace 2 End Plugs 
... save §.066 Per Unit 


TRUARC WAY Two Truarc Inverted Retaining Rings (Series 5008) 
hold wrist pin in place. Truarc Rings snap into grooves easily 


. practically eliminate 





Titan Chain Saws, Inc., Seattle, 
Washington, uses 2 Waldes Truarc 
Rings to replace old-style inserted- 


plug type wrist pin locks in their Titan 
OLD WAY 


Cost of 2 end plugs 


chain saws. Use of Waldes Truarc 
Retaining Rings eliminates 2 press 
fit end plugs. Machining of plugs, 


pressing in place, finish machining— 
TRUARC WAY 


no longer required. Truarc way holds : 
Cost of grooving piston | 


rejections to a minimum. Unit effi- 
ciency is greatly increased. 
Redesign with Truarc Rings and 
you, too, will cut costs. Wherever you 
use machined shoulders, bolts, snap 





Cost of 2 Truarc Rings j cas 


USE OF 2 WALDES TRUARC RINGS 
PERMITTED THESE SAVINGS PER UNIT: 


l 


Cost of pressing in and machining f ; 


Saving per Unit.........$ .066 


rings, cotter pins, there’s a Waldes 
Truarc Retaining Ring designed to 
do a better job of holding parts 
together. 

Waldes Truc rc Rings are precision- 
engineered .. . quick and easy to 
assemble and disassemble. Always 
circular to give a never-failing grip. 
They can be ssed over and over again, 

Find out what Waldes Truarc Re- 
taining Rings can do for you. Send 
your blueprints to Waldes Truarc 
engineers for individual attention, 
without obligation, 


$ .169 








For precision internal grooving and undercutting... Waldes Truarc Internal Grooving Tool. 


// ~~ SEND FOR NEW CATALOG > 





WALDES 





2 VU & PaT OFF 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 
U.S. PATENTS: 2.302.947. 2.3602 948. 2.416 652, 2.420.921. 2.420.341 2.439.765 2.441.646 2.455.165 
2,403,380; 2,403,363. 2.487.602: 2.487.603: 2.491.306. 2.509.081 AND OTHER PATENTS PENDING 
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Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 


Please send me the new Waldes Truarc Retaining Ring 
catalog. ME 09! 
{Please print) 
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Company 

Business Address 

Stote....... 


City Zone 
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1928-1953 
25th 


Anniversary 


FIDELITY-PHILADELPHIA TRUST 
PHILADELPHIA, PA 










CENTRAL 
AIR CONDITIONING 


VENTILATION 


Cubs 


AIR CONDITIONING 








x 





INDUSTRIAL 
HEATING 





AIR CLEANING 








You can Rely on... 


LARAGE 


N ALL PRINCIPAL CITIES ©@ IN CANADA 


NEERING OFFICES 


= WF yea... 


: 
| 2,228,460,000,000 


cubic feet of air delivered! 


am 
atany 









without major mechanical 
difficulty of any kind 


EVERY CLARAGE FAN 
EVERY CLARAGE WASHER 
STILL ON THE JOB! 


In June 1928, Fidelity-Philadelphia Trust Com- 
pany, placed in operation its Clarage equipment 
—40 fans and 4 air washers. 


Today the same 40 Clarage fans and the 
same 4 Clarage washers provide efficient, de- 
pendable ventilation for this great office building 
—and they are apparently good for another 
quarter-century of service. 


In handling over two and one quarter tril- 
lion cubic feet of air, not a single replacement 
has been made, nor a single major mechanical 
difficulty encountered. 


Thanks to adequate maintenance on the part of 
Fidelity management, this Clarage equipment has ¢ 
had the opportunity to prove our slogan: “You 
can RELY on Clarage”—RELY on Clarage to 
cost you far less in the long run. 





Write us about your air handling and/or air 
conditioning needs... CLARAGE FAN COMPANY, 
Kalamazoo, Michigan. 


Headquarters for 


Air Handling and 


(Fe! Conditioning Equipment 


Canada Fans, Ltd., 4285 Richelieu St., Montrec 
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26 types and 5,850 sizes 
=—as near as your telephone 


VERY so often, a machinery maker comes to 
the Timken Company for help with a very 
special bearing application. Something, he’s 
pretty sure, we've never encountered before. 
Almost always, we're able to give hima pleasant 
surprise. In over 50 years of helping manufacturers 
with special bearing problems, all the while im- 
proving our designs, we've produced an aston- 
ishing variety of tapered roller bearings. So many 
sizes and shapes that the “new” bearing has usually 
already been designed and made by the Timken 
Company. So many that the “new” design problem 
has usually been already solved with the help of 
Timken Company engineers. 


If the people who buy the machines ever have 


occasion to replace a Timken” bearing, they get 
the same kind of pleasant surprise. Even when a 
machine’s very old, they can almost always get 
immediate delivery on Timken bearings for 
replacement. 

Be sure that every bearing you use in the ma- 
chines you buy or build is stamped with the trade- 
mark “Timken”. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address: ‘“*TIMROSCO”’. 


TIMKEN i 
ROLLER 
hat yg BEARINGS 


WOT JUST A BALL) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER O— BEARING TANES RADIAL q AND THRUST~@)~- LOADS OR ANY COMBINATION wh: 
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